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PEDEPAT

BrimyckHas kBanugpukannonHas padota no teme «Pa3zpaboTka KOMIbIOTEpHOU
UTPHl B JKaHpe «apkana» Ha matgopme Unity» comepkuT 72 cTpaHUI] TEKCTOBOTO
nokyMeHTa, 40 WuCMONIB30BaHHBIX HCTOYHMKOB, 2 TaOmuipl, 20 pucyHkon, 13
IIPUIIOKECHUM.

KOMIIBIOTEPHBIE UI'PBI, )KAHP APKAJIA, [INIATOOPMA «UNITY»,
TEMMJIN3AMH, PASPABOTKA UI'PhI.

[ToBcemecTHOE pacnpOCTPaHEHHE U JOCTYIMHOCTh UTP U TOTOKOBBIX CEPBHUCOB
JIeat0T BUIACOUTPHI MOIIHBIM WHCTPYMEHTOM BIMSHUA Ha aynutopuro. [Ipoasuras
MOJUTUYECKUE JIOBYHTM W HWJIEU Yepe3 WUIrPOKOB U WUIPOBOM KOHTEHT, MEHSETCA
MHPOBO33pPEHUE TOJIPACTAIONIET0 MOKOJICHUs, HanboJiee aKTHBHO BOBJICYEHHOTO B
UTPBI.

[lenb uccneqoBaHusi — COCTOUT B pa3pabOTKE KOMITBIOTEPHON UTPhI B KaHPE
«apkana» Ha miatdopme Unity.

OOBEKT uccien0BaHusl — KOMIBIOTEPHBIE UTPHI.

[IpeameT ucciieqoBaHusl — KOMIBIOTEPHAS UTPA B JKaHPE «apKajiay.

B pabGore wuCMOIL30BaIUCh CIEAYIONIME METOMAbl: aHAU3 JHUTEPATYPHBIX
HMCTOYHUKOB, HAOJIIOICHUE, IKCTIEPUMEHT, CPABHUTEIIbHBINA aHAIU3.

OcHOBHBIE 337]a41 UCCIIEAOBAHUS

— MPOAHAIU3UPOBATH TPOJBIKEHUE HUTPOBON KOMITHBIOTEPHOW HWHAYCTPUHU B
Poccuu;

— U3y4UTh W  BBIOpaTh MOpOrpaMMHBIE  CpeIACTBa ISl pa3pabOTKu
KOMITBIOTEPHOM UTPHI Ha si3bIKe nporpammupoBanusi C# B Unity;

— pa3paboTarh ClIEHApUH, JIIEMEHTH KOMITBIOTEPHON UTPHI,

— CIUIAHUPOBATh OPUTHUHAJI UTPHI.
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BBEJAEHHUE

KommbroTepHbIe UTPhI MOSBUIMCH OTHOCUTEIILHO HEJIaBHO, mpuMepHo 30 et
TOMy Ha3zaj. VM HecMOTps Ha 3TO, OHM KOJIOCCAIFHO Pa3BUBAIOTCS W IMPHHOCST
©KErOTHO MWJUIHAPIHBIE J0XOAbl. He CII0KHO TMOHATh, TOYeMy Tak OBICTpPO
pa3BWIIACh KOMITBIOTEPHAS WHIYCTPHS: BCEMY IOCHOCOOCTBOBAJ OOJBIIONH BBIOOD
KOMITEIOTEPHBIX TEXHOJIOTUH U mosiBiieHHe cetu MHTepHeT. B pesynbrare — 0ObIdHbBIC
pa3BIICUCHHS CTajdl HE TaK IMOIMYJISAPHBI, KaK KOMITbIOTEpHBIE. UTOOBI MOWTpPATH,
JOCTATOYHO HMMETh KOMIIBIOTEp, HOYTOYK WM WIPOBYIO TPUCTaBKY, a TaKKe
JMIIEH3UOHHYIO UTPY WIH €€ KOIUIO, CKaYaHHYIO ¢ UHTepHeTa. [y monb3oBaTens He
00513aTeIbHO UMETh 3HAHUS, YTOOBI BEIOPATh MOAXOISIICIO UTPY, HY’)KHO BCETO JIUIIIb
NIOHUMAaTh, KaKOH JKaHp UTPHI O0Jiee HHTEPECEH.

[Tpumem TOT ¢akT, YTO B MOCJEIHEE BPEMsI UTPHI YXKE IEepecTaan ObITh Kak
IPOCTO CPEJCTBO PA3BICUCHHS JIJIsi CBOOOIHOTO BPEMs MMPOBOXKICHUS M OTBIICUCHHUSI.
Tak, HampuMmep €CTb HUIPBI, KOTOPHIE HCHOJB3YIOT B PA3HBIX YUPEKICHHSIX IS
00y4YeHHsI, TAKHE UTPhl HA3BIBAIOTCS PA3BUBAIOIIUMHU, JIJISI IPAKTUKH CUMYJISITOPAMHU.
Pa3BuBaronye Wrpel MOMOTAIOT 00y4aTh peOeHKa ueMmy JIMOO, a CHUMYJISTOPSHI
00y4aroT CHEelMaJrCTOB B Pa3HBIX OOJIACTSX: OT MWJIOTOB CaMmoJieTa U JI0 CaMOW
MPOCTOM CTIENUATIBHOCTH.

AHanmu3 COCTOSIHHS Hay4YHOH pa3pabOTaHHOCTH TPOOIEMbI METOIUYECKOTO
acIeKTa CO3/aHUsl UTPBI, CBUICTEIBCTBYET O TOM, YTO €IIE BBIJAIOIIMECS TEIaroru
NIO3UTUBHO OTHOCHJIMCH YMEHHUSM IPOCKTUPOBAHUS WUTP KaK METOAY OOyYeHUsS U
CaMOCOBEPIIIEHCTBOBAHUS. YUEHBIMU OBLIM CO3/IaHbI KOHIEIINH, aKIIEHTHPOBABIINE
BHUMAaHHE Ha TUIAKTUYCCKHX BO3MOXKHOCTSX WD ISl PEUICHUsS 3a/a4 OOYYCHHUS U
TIO3HAHUSI.

Llenb nccnenoBanus — pa3paboTaTh KOMIOBIOTEPHYIO UTPY B XKAHPE «apKaja» ¢
TIOMOIIIBIO0 UTPOBOTO JIBMXkKa Unity.

OOBEKT HccaeIoBaHNs — KOMIBIOTEPHBIC UTPHI.

[IpenmMet ucciie1oBaHus — KOMITBIOTEPHAS UTPA B KAHPE «apKajay.



OcHOBHBIE 337]a41 UCCIIEAOBAHMUS:

— MPOAHATM3UPOBATH TPOJBIKCHUE HWTPOBON KOMITHIOTEPHOM HWHAYCTPUHU B
Poccuu;

— M3y4YUTh W  BbIOpaTh MpPOTpaMMHBIE  CpEIACTBA Uil  pa3pabOTKU
KOMITBIOTEPHOM UTPHI Ha si3bIKe MporpammupoBanusi C# B Unity;

— pa3paboTarh ClIEHAPUH, JIIEMEHThl KOMITbIOTEPHON UTPHI,

— CITAHUPOBATh OPUTHHAII UTPHI.

Mertoapl uccinenoBaHus:

1. OG30p nuTEpaTYphl U aHATIU3 CYUIECTBYIOIIUX UTP B JKaHPE apKaja.

2. [IpoexTpoBaHNE UTPOBBIX MEXaHUK U UTPOBOTO TIpoIiecca.

3. Pa3zpaboTka apXUTEKTypbl UTPHI.

4. Peanuzanyss UTpoOBOM MEXaHUKHU U TeHMILIE.

5. TectupoBaHue U ONITUMM3AINS UTPHI.

DTarbl UCCIIEI0BAHUS:

1 sran (centsiOpp 2022 r.) — U3yYEHUE HAYUHBIX CTATEH U KHUT, MOCBSIICHHbIE
pa3paboTKe WUrp M kKaHPY apKaja, a TakKe MPOU3BEACH 0030p CYIIECTBYIONIUX UTP
YKaHpa apkKajia Ha 0COOCHHOCTH MEXaHUKHU.

2 oran (HosA0psr 2022 r1.) — wuUBy4YeHHE TMpolecca pa3pabOTKH HUTPOBOM
MEXaHUKH, CUCTEMbI M TeUMILIES.

3 artan (aexadpp 2022 r.) — onpeaeieHue OCHOBHBIX KOMIIOHEHTOB UTPhI U UX
B3aMMOCBS3EM.

4 sran (¢pespans 2023 r.) — HCIOIB30BaHKE Cpeibl paspadbotku Unity mms
CO37aHMs UTPOBBIX CIIEH, YPOBHEH M 0OBEKTOB, a TaKKe HamvcaHue cKpunToB Ha C#
JUTSL YIIPABJICHUS TTOBEJCHUEM UTPOBBIX 0OBEKTOB.

5 sran (mait 2023 r.) — BBISBICHHE W HCHPABJICHHE OIMMOOK B HUIPOBOM

MEXAHUKE U TeUMILIES.



1 AHaau3 npeaMeTHOMH 00J1acTH

1.1 UccnenoBanne NOHATHS M UCTOPUSA MOABJIECHNSI KOMIIBIOTEPHBIX TP

KomnproTepHass urpa — KOMIIBIOTEpHAsl MpoOrpaMma, IMpeJHa3HAYEHHas IS
OpraHu3alyy TeUMILIES.

Buneourpsl nosBuinch B ceperiHe XX BEKa, HO B T€ BpEMEHA ObLTM HUKOMY
HE HYXHBIE U HE CTaJIM MOIYJSPHBI. A IPUYMHON BCEMY 3TOMY CTAJIO JOPOrOBU3HA
IIPOU3BOJICTBA, JIJIsl TOTO MEPUOAA BPEMEHH.

Camoii mepBoii urpoil MoxHo Ha3zBaTh SpaceWar. beuta co3zmana CTuBoM
Paccenom u ero momomuukom Maptunom ['pena B deBpane 1962 roma. Ha eé
pazpadotky yuuio 200 yacoB. CyTh Urphl 3akjiroyaiach B TOM, 4TO OBLUIO JBa
KOCMUYECKUX KOpalisi KOTOPHIMH HYKHO YIIPaBIsITh B HEBECOMOCTH PAJIOM C
IrPABUTALMOHHBIM KOJOJLEM 3Be3[bl W coOupaTh pecypcbl. Eciu Huyero He
NpeANPUHUMATh, TO KOPAaOJU CTAJIKUBAINCH CO 3BE3/IOM WIM APYTr ¢ ApyroM. Eciu
UTPOK pa3dHBajicsi HAa KOCMHYECKOM KOpalbiie Wrpa CyuTalach IPOUTPAHHOU H
3aKOHYCHHOM [1].

B cinenom Hactymanm «30J0TOM BEK» BHJIEOUTPOBOM MHAYCTPUH, KOTOPBII
amncst ¢ 1978 roma mo 1983 rox. B oty roga BeIIIM UTPBI, KOTOPBIE CITYKHWJIN
JTanbHENIIMM (OPMHUPOBAHUE COBPEMEHHBIX UTp. IMEHHO 3TOT BEK CTal HayajJoM
UHYCTPUU C MHOTOMUJUIMAPAHON MPUOBLIIBIO.

B Hame Bpemsi BuJeOMTpOBasi UHIYCTpHUsS MepecTana ObITh  TOJIBKO
pa3BiieueHueM. Bujeourpbl cTamum HUCIMOJNB30BaTh Kak OO0yueHHWEe B HEKOTOPBIX
cTpaHax, Takux kak IlIBenms, rme wurpa Minecraft sBisercs mnpeaMmeToMm 1o
rpadudeckomy nusaiiny, a B IOxnoit Kopee Starcraft mpeamerom mo oOyuenwuro
Oynymux MeHemkepoB. Tak ke He 3a0yaeM yHOMSHYTh KHOEpPCIOpT. ITOT CIOPT B
Poccuu nosiBuiICcs He Tak AaBHO, HO yke oduIUaIbHO Npu3HaH cnoptoM. Harpaasl 3a
nobeny B KuUOEpCHopTe AOXOASIT A0 MUJUIMOHOB JOJIJIAPOB, a TakKe coOUpaeT 10
MUJUTMOHA 3pUTEJeH Ha pas3HbIX miardopmax. DTOT BUJ criopta mosiBuics B 1994
rojay BMecte c Boimenamed urpod Doom Il, B koTopyto MOXHO ObUIO UTpaTh IO

nokanbHOU ceTu. IlepBble copeBHOBaHus mpouui B 1996 romy, a B 2000 romy
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npolea MepBbli yeMNuoHAaT Mupa. ECTh UIphl, KOTOpbIE HE OTHOCATCS K
KHOepCcropTy, Takue Kak Ha MPOBEpKy yMeHHs. Tak ke COpPEBHOBAHUS MPOBOIATCS
HE TOJBKO Ha MEPCOHAIBHBIX KOMIBIOTEpAX, a €lle U Ha KOHCOJSIX OCOOCHHO 3TO

pacmnpocTpaneHo B Mekcuke [4].

1.2 AHaIM3 )KaHPOB KOMIIbIOTEPHBIX UTP

B Hame BpeMst CylecTByeT MHOI'O Pa3HbIX UTPOBBIX KAHPOB TSI KOMITBIOTEDA.
Ho omnuM wu3 caMbIX BOCTPEOOBAHHBIX JKAaHPOB IO CTATHCTHKE CUMTAETCS
KJIACCUYECKHAM IIYTEp — ITO TAKOW JKAHP WIPBHI, TJI€ UTPOK MTPAET OT IEPBOrO JULA
WM K€ OT TPEThEro JMIA, 3a IJIABHOIO IIEPCOHAXa C OpPYXKUMEM B pPyKax M
JIMKBUUPYET BCEX MOAPS, BBIMOJHSS TEM CaMbIM CIOKETHBIC 3a1anus [28].

Camu urpbl KBaTUOUITUPYIOTCS 10 HECKOJIBKUM OCHOBHBIM IIPU3HAKAM:

1) sxaHp;

2) KOJIMYE€CTBO UTPOKOB;

3) mnatdopma,

4) npexcraBiieHre 00 UTpe.

[ToroBopumM Tak K€ KakKue JKaHpbl MIP CYHIECTBYIOT M 4YTO B HUX
MIPUMEYATEIBHO.

@alTUHT — B 3TOM KaHpPE HaM MPEACTOUT CPAXKEHUE HA MAJIECHBKOM UIPOBOU
apeHe, TJie TPOUCXOJUT pYyKOMaIllHasi CXBaTka MEXIY JBYMSI UTPOBBIMU
nepcoHaxaMu. MoXKHO UrpaTh Kak 3a OJHOTO MEPCOHaXa MPOTHUB MCKYCCTBEHHOTO
WHTEJUICKTa, TaK U UTPATh IPOTHUB JPYTOT0 PealbkHOTO UTpoKa 1o cetu [31].

Apkaapl — OJMH M3 CaMbIX TEPBBIX >KAHPOB WIPhl KOTOPHIA TOSBUICS,
MPEACTABISIET COOOM MUHHU-UTPY C HEOOJBIIUM CIOKETOM M C JIETKUM HUTPOBBIM
MPOLIECCOM, TEM CaMbIM CIIOCOOCTBYET K HHTEPECY TeUMILIEs.

[Ipukirouenus — 4arie BCero 3TO OOJBIINHE OTKPHITHIE MUPBI, KOTOPHIE HAIO
UCCJIEeIOBaTh, COOMpaTh PECypChl, MPOXOJUTh KBECTOBBIC 3aJaHUsl OOIIasICh C

JPYyTUMU MEPCOHAKAMHU, & TAKXKE PeliaTh rojJoBoJIOMKH [37].



Xoppop — B 3TOM JKaHpe pa3pabOTUMKHM MOCTAPAINUCH CAENaTh YTOOBI UIPOK
UCIYTaThCsl MOYTH B KAXKJOM MOMEHTE, HauWHasg OT YCTpallalolleld My3bIKHM HU
aTMoc(epsl U 10 BBICKAKMBAaHUS Pa3HBIX CKPUMEPOB U3 HE 0)KUJAHHBIX MECT.

Kak Mbl ye yBuUJenM UIpbl OBIBAIOT pa3HbIC IO JKaHpaMm, HO BCE K€ B ITH
UTpbl OOBEAMHSET OAHO, TO YTO MOXHO HUIpaTh Kak B OJHOMOJIB30BATEIbCKOM
pEeKHUMeE, TaK ¥ MHOTOITOJIb30BaTeIbCKOM [8].

Tax >xe pa3fenuM 1o BU3yaJbHOMY HPEJOCTAaBICHUIO UTPBIL:

1. TecToBBIE — MaJI0€ KOJUYECTBO rpapMUECKUX MPEICTABICHUN,
paccKa3blBaHUE CHOKETA U AUATIOTOB MPOUCXOUT C IIOMOILBIO TEKCTA.

2. 2D — >5ieMeHThl OTPUCOBAHbI B IBYXMEPHOM BH/IE.

3. 3D — »yeMeHTHI OTPUCOBAHBI B TPEXMEPHOM BH/IE.

4. Tlo tumy miat@opMsl:

5. IlepcoHanbHbIE KOMITBIOTEPHI.

6. UrpoBbie mpuCTaBKHy.

7. MobOwibHbIE TeIehOHBI.

1.3 Aaroputm peaju3aunuu MPoeKTa

ANTOpUTM peanu3aluMd OpOeKTa — 3TO MOCJIEI0BAaTEIbHOCTh IIATOB U
NEHCTBUM, KOTOpble HEOOXOAUMO BBIMOJIHUTE JUJISl CO3JaHUS U pa3padOTKU UTPOBOTO
npoekta B cpenae Unity ¢ HCMOJIb30BAHUEM JABYMEPHOM rpapuku. DTOT aJrOPUTM
BKJIIOYAET B ce0s HACTPOMKY MPOEKTA, CO3JaHUE CLEHBI, YIPABICHUE MEPCOHAKEM,
JIOTUKY UTPBl, @ TakXke APyrue HeoOXOoIuMble NENUCTBUS, CBA3aHHbBIE C Pa3pabOTKON
npoekta B Unity 2D [3].

[laru muis peanu3anuy NpoeKkTa:

a) OnpeeuTh JKaHp UTPhl U €€ OCHOBHBIC MEXaHUKH:

1) BwIOpath sxaHp UTPBI
2) OmnpenenuTh OCHOBHBIC MEXaHHKH WIPBI (IBHKEHHE, COOp MpPEIMETOB,

OUTBBI C O0CCaMu, MYJIBTUIUIEED U T. I1.).



0) Co3naTh KOHILIENT UTPHI:
1) Pa3pabotaTh umen Ais UTPHl U BH3YAIM3UPOBATh €€ B BHUJIE KOHIICITA
(HanpuMep, ONMHMCAHUE UTPOBOM MEXAHUKH U BU3YaJIbHBINA CTUIIb).
2) OmpenenuTh NEeNeBYI0 ayUTOPHIO U PHIHOK HTP.
B) Omnpenenutb HeOOXOIUMBIC PECYPCHI:
1) Onpenenuth HEOOXOTUMBIC PECYPCHl JUIS CO3JIAHUS WIPhI (HAIpUMeEp,
J3aiiHEPOB, IPOIPAMMUCTOB, XYI0)KHUKOB U T. 11.).
2) PaccMOTpeTh BO3MOXKHOCTH HCITOJIb30BaHHSI TOTOBBIX aCCETOB JIIsS
YCKOpPEHUs pa3pabOTKU UTPBHI.
r) Co3aTh qU3aiiH ¥ IPOTOTHIT UTPHI:
1) Co3nate nu3aiiH Urpbl, BKII0Yas nHTEpderic, MeHI0, YPOBHH | T. II.
2) Co3laTh IPOTOTHIT HIPBI, YTOOBI IPOTECTUPOBATH MEXAHUKY HUTPHI.
1) Co3nath UrpoBbIe 00BEKTHI U AaHUMAITUH
1) Co3nath UrpoBeie 00BEKTHI, TAKHE KaK IEPCOHAXKH, Bparu, OpyKue u T. II.
2) Co3iaTh aHMMAIIWH JIJISl HTPOBBIX 0OBEKTOB.
e) Hanmcats ko urpst:
1) Hanmcath ko urpsl Ha si3bike porpammupoBanus C# B Unity.
2) Peam3oBaTh OCHOBHBIC MEXaHUKHM WIPBI, TaKWe KaK YIpaBJICHUEC
MepCoHaXeM, B3aUMOJICHCTBUE C OOBEKTAMU U T. 1.
k) TecTupoBaHKe UTPHI:
1) IIporecTrpoBaTh UTPY HA HATMYUE OMIMOOK U HEIOUETOB.
2) [lpoBecTl  TecTHpOBaHWE WIPbl HAa Pa3jIM4YHBIX YCTPOMCTBAX |
ONEPaLlMOHHBIX CUCTEMAX.
1) ONTUMH3AIHS UTPHI
1) OnTUMU3UPOBaTh UIPYy JJsl  YJYYIICHUS MPOU3BOJUTEIBHOCTH W
YCTPaHEHHUS 3aCPIKEK.
2) YMEHBIIUTD pa3Mep UTPhI JUIss OBICTPOM 3arpy3Kd ¥ 3KOHOMHUH MECTa Ha

JTUCKE.



K) Pa3BepThiBaHME UTpPHI:

1) Pa3BepHyTh urpy Ha IiaTGopmax, KOTOpPbIC BBl BBIOpATM IS €
nyonukarnuu (Hanmpumep, Steam, 10S, Android u T. 11.).

2) Co3aaTh CTpaHUIly WTPbl B MarasuHax MPHJIOXKCHHH M Ha COIHAIBHBIX
iatopmax At IPOABUKCHUS UTPHI.

1) [Monnep>kka 1 OOHOBIICHHUE UTPBHI:

1) OGecneunTh MOAACPIKKY UTPHI TIOCTIC €€ BBIMYCKa, pearupys Ha 0OpaTHYHO
CBSI3b OT MOJIb30BATENEH M UCTIPABJISIS OIITHOKH.

2) IIpoBOIUTH pEryJsipHbIC OOHOBJICHHS WIPHI C JO0OABICHUEM HOBBIX
YpOBHEH, MEXaHUK U (PYHKIIU, YTOOBI COXPaHITh UHTEPEC UTPOKOB K UTPE.

3) Opranu3oBaTh MOHUTOPHHT PabOTHI WUIPhl U OBICTPO pearupoBaTh Ha
BO3HUKAIOIIKE MPOOJIEMBbl, 4YTOObI MHUHMMHM3UPOBATH OTPHULATEIbHBIE MOCIEICTBUS
JUISL TIOJIB30BATEIIEH.

4) Pa3paboTaTh CUCTEMY OOPATHOM CBSI3U C IOJIb30BATEIISIMA UIPHI U YYECTh
UX MPEAJIOKEHUS U 3aMEYaHus B IIPOLECCE €€ JOPAOOTKH.

5) OOGHOBIATE UTPY B COOTBETCTBHU C TpeOoBaHUsAMH TutaTdopmbl Unity u
aKTyaJIbHBIMHM CTaHIapTaMu O€30MaCHOCTH, YTOOBI FapaHTUPOBATh €€ CTAOUIBLHOCTh
1 0€30MacHOCTb IS TOJIb30BaTEIEH.

6) OOecnieunBaTh COBMECTUMOCTh HIPBI C HOBBIMH YCTPOHCTBAMH U
wiaropMamMm, a TaKKe C HOBBIMH BEPCHUSIMU ONEPALMOHHBIX CHUCTEM, YTOOBI
pacimmpsTh €€ ay IMTOPHUIO U TOJACPKUBATH KOHKYPEHTOCIIOCOOHOCTh Ha PBHIHKE.

M) MOHETH3AIHSI UTPBI:

1) Pa3paboTtaTh cTpaTeruo MOHETU3AIMU UTPBI, KOTOPAask MOXKET BKJIIOYATH B
ceOst pa3TMYHbIC BAPUAHTHI, TAKHE KaK MOKYIKH BHYTPU UTPHI, pEKIamy, OIMUCKA U
T.J.

2) N3yunTh pHIHOK M KOHKYPEHTOB, YTOOBI OMPEICIUTh ONTUMAIBHYIO IICHY
JUTSL TIOKYTIOK B UTPE U YCTAaHOBUTH MPUBJICKATENIBHBIE YCIOBUS IS MTOJIb30BATEIICH .

3) UnTterpupoBaTh MOHETH3AIMOHHBIC MEXaHU3MbI B UTPY U YOSIUTHCS, YTO

OHM HE HapyIIaOT UTPOBOM MPOLIECC U HE YIIEMIISIIOT HHTEPEC MOIb30BaTENEH.
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4) IMpoBoautk aHanm3 3)(HEKTUBHOCTA MOHETHU3AIMU M ONTHMHU3UPOBATH €e,
OCHOBBIBASICh Ha MOJIyYE€HHBIX pPe3yJIbTaTax U 0OpaTHOM CBSI3U OT MOJIb30BaTENEN

5) [IpenocTaBUTH MOTB30BATEIO BO3MOKHOCTH BBIOOpA MEKAY MOKYITKAMU B
urpe u OecrylaTHOW HUIpoil, YTOObl YBEIMYWUTHh YHUCIO YCTAaHOBOK M COXPaHUTh
MHTEPEC MOJIB30BATEIICH.

6) Crenmuth 3a W3MCHEHHMSMH B  3aKOHOJATENLCTBE W CTaHAAPTax
MOHETH3ALMU UTP, YTOOBI COOTBETCTBOBATh UM M M30€KaTh BO3MOKHBIX IPO0OJIEM B
OyIyiem.

H) [Tognepxka 1 OOHOBJICHHE UTPBHI:

1) OGecrieunTh MOUICPIKKY UTPHI TTOCIIE €€ BBITYCKA.

2) IIpoBOIUTh pETyJsipHbIC OOHOBICHHS WIPHI C JOOABICHUEM HOBBIX
YpOBHEH, MEXaHUK U (PYHKIIUI, YTOOBI COXPAHITh UHTEPEC UTPOKOB K UTPE.

1) AHaJIM3 U yIy4lIEHUE MPOEKTa:

1) [IpoBecTn aHanM3 MTPOAAXK HWIPHI, €€ pPEUTHHra, OOpPATHOW CBSI3U OT
[I0JIb30BATENEH U IPYTrUX METPUK, YTOOBI MOHATh, KaK YIYUIIUTh UTPY U YBEIUUUTH
€€ 10XOJHOCTb.

2) Peanu3oBaTh ynydilieHHs B Urpe Ha OCHOBE aHAJHM3a METPHK M OOpaTHOM
CBSI3U OT NOJIb30BATEIICH.

p) IlpoaBumxeHue Urpsi:

1) Pa3pabotaTh CTpaTervi0 MPOJBUKCHUS WIPHI, BKIIOYAs HCIIOIb30BAHUC
COLIMAJIBHBIX ceTel, 61oroB, YouTube-kaHanoB U Apyrux KaHaioOB, YTOOBI IPHUBIIEYb
BHUMAaHHE K UTpe.

2) PaccmMoTpeTh BO3MOXKHOCTh y4YaCTUSi B HIPOBBIX KOH(EPEHIMAX U
BBICTaBKaX ISl POJIBUYKEHUS UTPHI.

c) ConpoBOXXAEHUE UTPHI:

1) Oka3piBaTh TEXHUYCCKYIO MOMJCPKKY U KOHCYJIBTAIlMH TOJh30BATEIISM
UTPBI, pelIaTh BO3ZHUKAIOLIUE IPOOJIEMb] U OTBEYATh HA BOIIPOCHI.

2) [lonnepxuBaTh aKTUBHOCTh M YYacTHE B COOOINECTBAX IOJIb30BATEIICH

HI'PEI, YTOOBI YBCIINYNTDH €€ ITOIYJIAPHOCTb U IOAACPIKKY.
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1.4 UHcTpyMeHTBI U NPUJIOKEHHS 1JIs1 CO3IaHUA UTP

Unity — oauH W3 caMbIX TOIMYJISIPHBIX WHCTPYMEHTOB Ui pa3pabOTKH HID,
KOTOPBI HMCTOJB3YyeTCSI MHOTMMH WTPOBBIMH CTYAMSIMH W  HE3aBUCHUMBIMU
paspabotunkamu. OH 00Ja7aeT MIMPOKUMH BO3MOKHOCTSIMH, KOTOPBIE MO3BOJISIOT
co37aBaTh UTPHI I pa3audHbIX iatdopm, Britodas [1K, MoOuiIbHBIE yCTpOWCTBA,
KOHCOJIM ¥l BUPTYaJbHYIO peaibHOCTh. HO Kakre HHCTPYMEHTHI U TIPUIIOKEHHUS MOTYT
oMo4Yhb B pazpadotke urp B Unity? PaccmoTpum Heckoibko U3 HUX [12].

1. Visual Studio

Visual Studio — sto mHTerpupoBanHas cpena paspadbotku (IDE), koropas
MOXET WCIOJIb30BaThCcsl Mg pa3zpabotku urp B Unity. Ona mnpenocraBiisieT
pa3paboTurMKaM MOIIHbIE WHCTPYMEHTHI ISl HAMMCAHUS KOJIa, BKIIIOYAsl MOJICBETKY
CUHTaKcHca, aBTo3anoiHeHne u otiaaky. Kpome toro, Visual Studio moxer ObITh
uHTerpupoBad ¢ Unity, 4TO MO3BOJIAET pa3padOTINKAM JIETKO TIEPEKIIOYATHCS MEKIY
JBYMs CpelaMH U obJierdaeT padoty ¢ mpoektom [33].

2. Unity Hub

Unity Hub — »To mnpwioxkeHue, KOTOpoe TO3BOSCT  YIPABIATH
ycTaHoBJIEHHBIMU BepcusiMu Unity 1 npoektamu. OHO TakXe MPea0CTaBIsAeT TOCTYII
k Unity Learn, marazuny aktuBoB Unity Asset Store u cooOmectBy Unity. C
nomomipto Unity Hub MoXXHO OBICTpO cO37aBaTh HOBBIE MPOEKTHI W JIETKO
MIEPEKITIOYAThCS MEXKAY pa3HbIMU BepcusiMu Unity.

3. Blender

Blender — sto GecrmaTHbIit HHCTPYMEHT [Tt 3D-MOAeTUpOBaHHS U aHUMAIIHH,
KOTOPBIH MOXET HCITONB30BaThCA MJIs co3maHus acceTtoB st urp B Unity. C
nomMotisio Blender MOXHO co31aBaTh MepcoHa)Ke, 0OBbEKThI, aHUMAIIUK U MHOTOE
npyroe. Kpome Ttoro, Blender momnmepxuBaer wmmopT u d3KcmopT ¢aiioB B
dbopmarax, KOTOpble MOTYT OBITh UCIIOJB30BaHbI B Unity.

4. Unity Recorder
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Unity Recorder — sto miarud ans Unity, KOTOpBIH IMO3BOJISET 3allUChIBATH
BUJICO, 3BYK U aHUMAIIMIO B MPOIECCE pa3pabOTKUA UTPhl. ITO MOMKET ObITH MOJIE3HO
Il CO3JAaHUsl TPE3CHTALMM M TPEWIEpPOB WIPHL, a4 TaKkKe Ui OTIaAKA |
TECTUPOBAHMUSI.

5. ProBuilder

ProBuilder — 3To uHCTpYMEHT ISl CO3/IaHUS TeOMETpUH mpsimo BHYTpU Unity.
C ero mnomoup0 MOXKHO OBICTPO CO3/1aBaTh OOBEKTHI, YPOBHM M JEKOPALUH,
UCTIONB3YSl MHTYUTHBHBIA HHTepdenc u umHcTpyMeHTH. Kpome Ttoro, ProBuilder
MOJAJIEP)KUBAET UMIOPT U 3KcnopT ¢aiinoB B ¢dopmarax, KOTOPbIE MOTYT OBITh
UCIIOJIb30BAHBI B IPYTHX MpUIOKeHUsX st 3D-monemuposanus [40].

6. Audacity

Audacity — »3To OecIUIaTHBIH ayauo  pPENaKkTOp, KOTOPBIA  MOXET
UCTIONIb30BATHCS ISl CO3/IaHUS U PEJAKTUPOBAHUS 3BYKOBBIX (P(PEKTOB U MY3BIKU
st urp B Unity. C nmomompeio Audacity MOXHO 3amMChlBaTh 3BYKH, 00pe3aTh,
CMENINBAaTh U 100aBIATh A3G(EKTHI K ayuo Qaitinam.

7. Git

Git — 370 cucTeMa KOHTpPOJISI BEPCUil, KOTOpas MOXET HCIIOJIb30BaThCs ISt
yopaBieHus: u3MeHeHussMA B mpoekte Unity. OnHa mno3BOsIeT pa3paboTyuKam
COXPaHATH pa3HbIE BEPCHUU TPOEKTa, paboTaTh C APYTUMHU pa3paboOTUMKaAMH U
BO3BpAIAThCA K MPEABLAYIIIMM BEPCUSIM IPOEKTA B CiIydae HEOOXOJUMOCTH.

8. Unity Test Runner

Unity Test Runner — 370 MHCTPYMEHT JjIsl aBTOMATHYECKOTO TECTUPOBAHMSI
urpoBeix cueH B Unity. OH MOXET HCIOJNB30BATbCAd Uil [POBEPKHU
(YHKLIMOHAJIBHOCTH UTPHI, @ TAKXKE JJIs1 BBISIBICHHUS OMMOOK M mpobiem B kozae. C
nomoibio Unity Test Runner M0okHO co3aaBaTh M 3allyCKaTh TECThl aBTOMATUYECKU
Wi BpyuHyto [35].

9. Unity Analytics

Unity Analytics — 310 wuHCTpyMeHT juis cOopa W aHajgW3a JaHHBIX 00
ucnonp3oBanuu urp B Unity. OH MOXET WCIONB30BaThCA M MOHUTOPHHTA

IMOBCACHUA HI'POKOB, BBIABJICHUA HpO6J'IeM H OINTHMH3AlIWKU HI'POBOI'0 IIpomecca.
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Unity Analytics MOXeT Takke MOMOYb pa3paboTyMKaM IMPUHUMATh pElIeHUs] Ha
OCHOBE JIaHHBIX, CBSI3aHHBIX C UTPOH.

10. Unity Profiler

Unity Profiler — sTo uHCTpyMEHT a1 aHaau3a MPOM3BOAUTEIBHOCTH HUIPHI B
Unity. OH MOXET UCIIONB30BATHCS JUISI BHISIBJICHHS Y3KUX MECT B HTPOBOM IIPOIIECCE,
ONTHUMH3AIMKA TPOU3BOIUTEIILHOCTH U ycTpaHeHus mpobmem. Unity Profiler
MO3BOJIICT OTCJCKMBAaTh Hcmoib3oBanue mamsat, CPU m GPU, a taxke apyrue
napaMeTpsl Ipou3BoAuTebHOCTH [18].

B 3akmouenue, Unity mpenocTaBiseT MUPOKHE BO3MOXKHOCTH IS CO3/IaHUS
UTp, W WCIOJIb30BaHWE WHCTPYMEHTOB M TPHIOKEHUH, KOTOpPHIE IMOMOTAIOT
YIPOCTUTh M YCKOPHUTH MpOIEecC pa3pabOTKH, W MOXKET OBITh OYEHb IOJIC3HBIM.
OpmHako, 3TO JHIIb HEKOTOPHIE W3 BO3MOXHBIX HMHCTPYMEHTOB U Pa3paOOTUHKHU

MOTYT UCIOJIb30BaTh APYTUE€ UHCTPYMEHTHI B 3aBUCUMOCTH OT CBOMX MOTPEOHOCTEH.

1.5 AHaau3 cymecTBYIOIIUX pa3padoTok

Cerognst pa3paboTka KOMIBIOTEpHBIX Hrp Ha Imuardopme Unity sBisercs
OHUM W3 HamboJyiee MOMYJSPHBIX HamNpaBlIeHUN B WHIAYCTPUH UTp. B uacTHOCTH,
xaHp apkaasl B Unity siBiseTcs OJHUM M3 HanboJee paclpoCTPaHEHHBIX, TOCKOJIBKY
OH TMO3BOJISIET CO3/1aBaTh IMPOCThIE M 3aXBATHIBAIOLIUE WIPhl, KOTOPHIE MOTYT
IPUBJIEYh MIMPOKYIO ayJUTOPHUI0. B 3TOM MyHKTE MBI pacCMOTPUM CYIIECTBYIOIIHNE
pa3paboTKH B jkaHpe apkana Ha miardpopme Unity u ux ocodbeHHocTH [22].

[TepBoii WIpoOii, KOTOPYHO CTOUT YHOMSHYTbh, siBisercs «Geometry Dashy,
co3gaHHas pazpadorunkoM Robert Topala. Ota urpa 6su1a Beinymiena B 2013 roay u
OBICTPO cTaja O4YEeHb MOMYJSIPHOU Oyiaromaps CBOed MPOCTOM, HO 3axXBaThIBAIOIICH
UTPOBOM MEXaHMKE W MY3bIKaJbHOMY CoONpoBOXIeHHIO. «Geometry Dashy
MO3BOJIIET WIPOKAM YIPABIATH TJIABHBIM TE€POEM, IMPEOJ0JieBas MPEMSATCTBUS Ha
OyTd K (QUHMILY, UCHOJB3Ys MPBDKKA U Apyrue JIBKeHus. OcoOEHHOCTbIO 3TOU
UTPHI SIBIISIETCS BO3MOXHOCTh CO3JaHMsI COOCTBEHHBIX YPOBHEHU, UTO JENAET €€ eIlle

OoJiee HHTEPECHOM U Pa3HOOOPA3HOM /I UTPOKOB [27].
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Eme onnoli momymnspHOM wurpoit B jkaHpe apkaga Ha tuiatdopme Unity
apisgercss «Super Hexagon» ot paspabotruuka Terry Cavanagh. Dta urpa OblLia
BemymeHa B 2012 rogy w ToXKe MOTy4YMsIa MHOXKECTBO TMOJIOKUTEIBHBIX OT3HIBOB
Oylarogapsi CBO€il MPOCTOM, HO 3aXBAaTHIBAIOIICH UTPOBOM MEXaHMKE W YHHKAJIbHOU
BU3YaJIbHOM CTHIMCTUKE. «Super Hexagon» mpennaraer UrpokaMm yIpPaBIsITH
MaJ€HbKHM TPEYTOJILHUKOM, M30erasi MpensaTCTBHM, KOTOPHIC MOSBISIOTCS HA MYTH
[25].

Jlpyroii u3BecTHOW Wrpod B >kaHpe apkaaa Ha minaTdopme Unity sBisercs
«Fruit Ninja» ot Halfbrick Studios. Dta urpa Obuta Beimyiiena B 2010 roxy u crana
OYCHb TOMYJSPHONU Ojarojgapsi CBOEW MPOCTOM, HO YBIIEKATEIbHOW WIPOBOMU
MEXaHUKe ¥ KPacOuHOW BH3yallbHOU cTuimctuke. «Fruit Ninjay mpemiaraetr urpokam
WCIIOJIb30BaTh CBOM TMajiell, 4ToObl pa3pe3aTh (PpyKThl, uzderas O0MO U APyrux
npensaTcTBui [6].

Eme onnoii momynsipHOM wurpoit B jkaHpe apkaga Ha tuiatdopme Unity
sBisieTcs «Angry Birds» ot cryauu Rovio Entertainment. DTta urpa Obljia BhITyIICHA
B 2009 rony u crana OJHOM U3 CaMbIX NPOJABAEMbIX MOOMJIBHBIX UTP BCEX BPEMEH
Omaroymapsi cBoel 3a0aBHOM UIPOBOM MEXaHUKE U 3PEIMINHON BHU3yaIbHOU
cTriucThKe. «ANngry Birdsy mo3BosseT WIrpokaM HCHOJIb30BaTh MTHI, YTOOBI
pa3pyIIUTh CTPOCHHSI, 3aXBaUCHHbBIC 3JIBIMH CBUHBSIMHU [7].

CymiecTByIOT TaKkKe UIphl B kKaHpe apkaaa Ha minatdopme Unity, KoTOphie
SBJISIIOTCS TTPOJIOJKEHUAMU U3BeCTHBIX (paniu3. Hampumep, «Sonic the Hedgehog»
u «Pac-Many» Owutn eperecensl Ha matdopmy Unity U cTanu JOCTYIHBI JJIsl UTPHI
Ha pa3anyHbIX ycTpoiictBax [10]. DT Urphl COXpPaHSIIOT OPUTHHAIBHYIO UTPOBYIO
MEXaHUKY W BH3yaJIbHYI0 CTHJIHMCTHKY, HO C J00aBJIeHWEM HOBBIX (QYHKIIUNA W
BO3MOYKHOCTEH, IOCTYIHBIX OJarojapsi KCoab30BaHui0 Tuiatrgopmel Unity.

Kanp apkana Ha miargopme Unity mpomokaeT pa3BUBATHCS, U C KaXKIbIM
TOJIOM TIOSIBIISIFOTCS HOBBIE yBIJIEKATEIbHBIC UTPHI, KOTOPHIE TPUBIIEKAIOT BCE OOIBIIE
UTPOKOB. Pa3paboTunKy MOCTOSTHHO MIITYT HOBBIE CIIOCOOBI CO37aHUSI YHUKAIBHBIX U
3aXBaTBIBAIOIIMX UTP B ATOM JKaHPE, MCIOJB3Yys BO3MOXKHOCTH, MPEIOCTABISEMbIC

wiatdopmoii Unity [13].
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2 PazpaboTka nmpoekTa

2.1 OT6op HesieBOi ayIMTOPUHU

OTbop 1eneBOM ayAUTOPUM SABJIAETCS BaXXHbIM J3TalnoM pa3paboTKu
KOMIIBIOTEPHOM UTIPHI B JKaHpe apkaja Ha miuatdopme Unity. LleneBas ayautopus —
3TO TpyIINa JIojeH, KoTopble OyIyT Hanboyee 3auHTEpecOBaHbl B UTPE, €€ reimIuiee
U QyHKUHOHANBHOCTH. OnpeeneHne 1eNIeBOi ayAUTOPUN TOMOXKET pa3paboTUnKaM
UTphl 0oJiee TOYHO CHOKYCHUPOBATHCS HA HYKHBIX XapaKTEPUCTUKAX U BO3MOKHOCTSIX
UTPBI, YTO TOBBICUT €€ MOMYJSPHOCTh CpPEId LEJIeBOW ayAuTOpUd U 0OIeH
ayJIUTOPUH UTPOKOB.

JUist onipesienieHrs LeeBOM ayIUTOPUH HEOOXOIMMO MPOBECTU HUCCIEAOBAHUE
pBIHKa M aHaJIW3 KOHKYPEHTOB B jkaHpe apkajga Ha miardopme Unity. HyxHo
U3YUYUTh UHTEPECHI, IPEANIOUYTEHNS U MOBEJCHHUE IMOTEHIMAIBHBIX TOJIB30BATENEH, a
TaK)K€ y3HaTh O UX YCTPOMCTBAX M ONEPALMOHHBIX cucTteMax. Hampumep, neneBas
ayJIUTOPHSI MOXKET ObITh MOJIOZEKbIO B Bo3pacTe oT 16 10 25 ner, mo0smux urpatsb B
apkaJibl Ha cMapT(oHaX M IUIAHIIETaX ¢ onepanronHoi cuctemoit i0S n Android [9].

Taxke BaXHO yUuThIBaTh OCOOEHHOCTH aHpa apkaga u miatdopmbel Unity
npu BbIOOpE 1eneBoil ayautopun. Hampumep, skaHp apkazia 4acTo CBs3aH ¢ ObICTPBIM
¥ JUHAMHYHBIM reimiuieeM, a miatgopma Unity mo3BoJIIE€T cO374aBaTh WUIPHI C
pPa3IUYHBIMU YPOBHSIMU CIIOKHOCTH U rpaduyeckumu dddexktamu. [lostomy,
LesneBas ayauTopus JIOJDKHA OBITh 3aMHTEPECOBAHA B TaKMX HMIpax M HUMETh
YCTPOMCTBA C JOCTATOYHOW MPOU3BOIUTEIBLHOCTBIO JIJI 3aIyCKa UTPHI.

Onpenenenue 1ENEBOM ayJIUTOPUHM TAKXKE IMOMOXKET pa3paboTyMKam HIpbl
co3farh HanbOosee 3(P(PEKTUBHYIO MAPKETUHTOBYIO CTPATErHIO, KOTOpas MPHUBJIEUET
LEJEBYIO ayIUTOPUIO U MOBBICUT MPOJAXKU UIpbl. Hanpumep, MOXKHO HCIIONB30BATh
colLlMajbHbIE CETH U MOOUIIBHYIO peKJIaMy, YTOObI JOCTUTHYThH LIEIEBOW ayAUTOPUU
[16].

B wmenom, ompeneneHue LENEBOW ayAUTOPUM SIBISIETCS Ba)KHBIM 3TaIlloM

pa3pabOTKu KOMIBIOTEPHOM MIPHI B *aHpe apkajga Ha miardopme Unity, KOTOpBIA
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MOMOKET CO3/1aTb Wrpy, KoTopas OyaeT Haubojee HWHTEPEeCHOM i I1ieJieBOr

ayJIMTOPHUHU.

2.2 3apa4yu nmpoexTa

B nanHoM naparpade paccCMOTpUM 3a/1a4d IPOEKTA.

1. AKTyanbHOCTb, LI€JIb M HA3HAYEHUE

AKTyanbHOCTBh MPOEKTa MO pa3padOTKE KOMIBIOTEPHOMN UIPHI B KaHpPE apKaja
Ha tuiatrgopme Unity 3akiioyaeTcss B TOM, YTO WTPbHl JIaHHOTO >KaHpa OCTalOTCA
TONYJIAPHBIMKM CPEIA IIUPOKOW ayJAMTOPUH UTPOKOB, a Iuiatdopma Unity seisercs
OJIHOM W3 HamOoJiee MOMYyJSIPHBIX M 3()(PEKTUBHBIX MIATPOPM MJIsL CO3JAHUS UTP.
Pa3paboTka HOBOIl Urpsl B kaHpe apkajaa Ha miaatdopme Unity mMeeT MOTEHIMAI
OpUBJIEYb OOJBIIOE KOJWYECTBO HIPOKOB U CTaThb YCIEHIHBIM KOMMEpPUYECKUM
npoaykTom [15].

Ilenp mpoekTa — CO34aHUE KAa4eCTBEHHOW M YBJIEKAaTEIbHOW KOMIIBIOTEPHOMN
UTPHI B J)KaHpe apkaja Ha miatgopme Unity, koTopas OyeT yCcnenHo npoaaBaThCs U
NOMYJIIPHA CPEeIU IIMPOKOM ay IUTOPUU UTPOKOB.

Hasnauenne mpoekta — pa3paboTKa M BBIMYCK WIPhl B JKaHpPE apkajaa Ha
miatrgpopme Unity, KoTopass NPEeAIOKUT UIPOKaM YHUKAJIbHBIA HIPOBOM OMBIT U
OyIeT KOHKYpHpOBAaTh C APYTUMHU UTPAMU Ha PHIHKE.

2. OyHKIMOHAM MTPOEKTa

Urposoit Mup — pa3paboTka YHUKaJIbHOTO UIPOBOTO MHpa C COOCTBEHHOM
ucropuei, armocdepoir u reimiieeM. Bxmrogaer B ceOsi pa3pabOTKy HUTPOBBIX
JIOKaIlWi, YPOBHEMH, 3aJaHUN U UHTEPAKTUBHBIX OOBEKTOB.

UrpoBble TNEpCOHAXKU — CO3/aHUE YHUKAIBHBIX IEPCOHAXKEU, KAKIBIM W3
KOTOPBIX MMEET CBOM OCOOCHHOCTH, HABBIKM M CTHOCOOHOCTH. Biitouaer B cebs
pa3paboTKy MoAeNe TMepcoHa)kel, aHUMalMi, HCKYCCTBEHHOIO HWHTEIJIEKTa |

CHUCTEMBI YIIPABJICHUS IIEPCOHAXKAMU.
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WrpoBas MexaHuKa — pa3pabOTKa YHUKaJIbHOW MIPOBOW MEXaHWKH, KOTOpas
obecrnieunBaeT OajgaHC MEX]Y CIO0KHOCTBIO M yBJIEKaTEJIbHOCTBIO UTPHl. BKitouaeT B
ceOst pa3pabOTKy CHCTEMBI YIPaBJICHUS, CUCTEMbl B3aMMOJCHCTBHS MEPCOHAKEH C
OKpY>KaloIllel Cpesloi, CUCTEMBI 00 U IPYTUX JIEMEHTOB IelMILIes.

3BYKOBOE COTPOBOXACHHE — CO3JaHHME YHHKAJIbHOW 3BYKOBOH aTmocdepsl,
KOTOpasi IOMOKET MOTPY3UTh UTPOKOB B UTPOBOM Mup. BitouaeT B ce0st pa3paboTKy
MY3BIKAJIbHOTO COTIPOBOKICHUS, 3BYKOBBIX 3(p(PEKTOB 1 INANOroBhIX cucteM [21].

3. CueHnapwit

Urpok ynpaBisieT NEPCOHAXKEM, KOTOPHIM JOKEH NOOEAUTh pPa3InYHbIX
IPOTUBHUKOB U NPEOAOJETh MPEMITCTBUS. Mrpa coCTOUT U3 0OHOrO MHpa, KOTOPHIi
UMEET CBOIO TEMATHKy U OCOOCHHOCTb.

WUrpox HauMHAET Urpy, I7i€ ero 1ejib — YHUYTOXKUTh BCEX BParoB U MoOEAUTH
0occa. Bparu pazOpocaHbl 110 BCeil KapTe, U UTPOK JOJDKEH cOOMpaTh anTeyKH JJis
MOTIONTHEHUS CBOMX JKM3HEH. ATTEYKH TpEACTaBICHbl B BHUAEC CEpACI, KOTOPHIC
HAXOJATCS Ha pa3HbIX MecTax KapThl. Eciin mepcoHax cTaaKuBaeTcsi C IPOTUBHUKOM,
OH TEPSIET ONPENCIICHHOE KOJIMYECTBO XU3HEH. ECiaM KU3HEHM HE 0CTajaoCh, UTPOK
IPOUTPBHIBACT U HAYMHAET UIPy 3aHOBO. B KOHIIE KapTel Hago OyleT Cpa3UThCs C
onHuM 60ccom. Urpa OyaeT cuutathesi 3aKOHUEHHOM €CITM UTPOK YHUUTOXKHUT BParos,
10 KOTOPHIM MOXHO HAHECTH YPOH, a TaK)Ke€ YHHYTOXKHUB Oocca.

4. XapakTtepuctruka o00pya0BaHus pa3pabOTKu

Jnst pa3pabotku urpsl Ha mnatdopme Unity 2D u st HanmucaHUs KOJOB B
Microsoft Visual Studio 2019, wucnonb30oBancs MEPCOHATBHBIA KOMITBIOTED CO
CJIEIYIOIMMHU TapaMeTpaMHu:

1. IMpoueccop: Intel Core 15-9400 OEM, bazoBas yactora — 2900 MI 1.

2. Buneoxapra: MSI GeForce GTX 1660 SUPER VENTUS XS OC 6I'6.

3.03V: 16 I'b.

4. OC: Windows 10.
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2.3 Peasiu3anusi mpoeKTa

1. Oram pa3zpaboTku rpadudecKoro ohopMICHUS

[Ipoekt pa3paOOTKu UIphl BKJIHOYAI B ceOsl IBa OCHOBHBIX 3Tala: CO3/IaHUE
rpaguyeckoro opopMICHHs U HAIMCAHUE KOJA UIPbl. DTU 3Tallbl ObLIN BHIIOJHEHbI
napajuielbHO, TOCKOJbKY HalMCaHUE KOJa He TpeOOBaJIO HaJU4Msl TOTOBBIX
aHUMallMi W JApyrux 3JeMeHToB rpaduueckoro odopmieHus. Kpome Toro,
UCIIOJIb30BaHUE CTAHAPTHBIX MPUMHUTUBOB Unity JIsl MpOBEpKH pabOTOCTIOCOOHOCTH
KOJIa YCKOPHUJIO TIPOIECC pa3pabOTKH.

BaxxupiMu noHSITUSIMH B TpadudeckoM OPOPMICHUH OBLIN TalIbl U CIIPAUTHI.
Taiinbel MpeacTaBiAOT cO00Ml HEOOJbIINE MOBTOPSIIOUIUECS 3JIEMEHTBI, KOTOPBIE
IPUMEHSIOTCS B CO3JJaHUU KPYMHBIX N300paXKeHU, TaKUX Kak ypoBHeH amns 2D-urp.
Bo-BTOpBIX, OHU SIBIAIOTCSI PACTPOBBIMU H300paXKEHUSIMH, KOTOPbIE CIyXaT AJis
aHUMaIMH OOBHEKTOB.

Bce wmarepuanel, HaiineHHble B VHTEpHETE, MCHOJIB3YIOTCS Uil CO3AAHMS
BU3YaJIbHOTO u3aifHa. Bcé 3To BKIItOYaeT B ce0s1 aHMMAIIMIO TJIABHOTO reposi U Bpara
YpPOBHS, a Takke (POHOBBIE N300paxeHMsI, OTOOpakaeMble 3a ypoBHeM. M300paxkenue

¢dboHa ¥ aTnackl CIpalfTOB MPEICTABJICHBI HA pUucyHKax 1-5.

Pucynok 1 — ®oHoBoe n3o0pakeHue
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PucyHnok 2 — ATiac cnpaiiToB JJis Bpara

Pucynoxk 5 — Atnac crpaiita riiaBHOTO repost npu Oere

Jlns  co3manHust TaiyioBoi rpaduKu  OBUTM  HCIOJIB30BaHBI  TalIbl
OecmiaTHOTO HAOOpa, TOCTYITHOTO B OTKPHITOM JIOCTYTIC.

2. Dtan pa3pabOTKH UTPBI

a) AHanu3 U MIAaHUPOBAHUE:

1) Onpenenenue 1ieneil U KOHIETIIUN UTPHI.
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2) WccnenoBaHue pplHKA M aHAINA3 KOHKYPEHTOB.
3) Onpenenenre TpeOOBaHUN K UIpe, BKIOYAs TeUMIUICH, TpaduKy, 3BYK U
(YHKIIMOHATIBHOCTb.
4) Co3nanre JOKyMEHTa CO CHelu(puKaueii TpeOoBaHui.
0) JAu3aitH urpsl:
1) Co3nanue UrpOBBIX MEXAHUK, IPABUI U CHCTEM.
2) Pa3zpaboTka UTPOBOTrO MHpa, YpOBHEH U HHTEpdelica MoIb30BaTeIs.
3) [IpoekTrpoBaHKEe EPCOHAKEH, OOBEKTOB H aPT-aKTUBOB.
4) Co3aHue KOHIICTIT-apTOB U CKETUCH UTPOBBIX SJIEMEHTOB.
B) Pa3zpaboTka:
1) Bb100Op HTpOBOTO IBHXKKA U HHCTPYMEHTOB Pa3paOOTKH.
2) Co3liaHue UrpoBBIX 00BEKTOB, IEPCOHAKEH U aHUMAIIHH.
3) Hanmcanue wWrpoBoro Koja, BKIOYas YIOpPaBICHHE MEPCOHAKAMH,
UCKYCCTBEHHBIH MHTEIUIEKT W UTPOBYIO JIOTHKY.
4) NnTerpanus rpapuky, 3ByKa U crieidPHeKToB.
5) TecTupoBaHUE UTPHI U HCIIPABIICHUE OIINOOK.
r) OnTuMu3anus u JopadoTKa:
1) Vnyunienue nponu3BOAUTEIBHOCTH UTPHI M ONITUMHU3AIUS KOJIA.
2) JlopaboTKka WrpOBBIX MEXaHMK W CHCTEM Ha OCHOBE OOpaTHOW CBS3U
TECTUPOBAHUSI.
3) banmancupoBKa ypoBHEH U CIIOKHOCTH HUTPHI.
4) lobaryieHUE TOMOJHUTEIbHBIX (DYHKIUI U KOHTEHTA.
n) TectupoBaHue u OTyIaKa:
1) [IpoBeneHne CUCTEMATHYECKOTO TECTUPOBAHUS WIPHI HA Pa3IHMYHBIX

maTgopMax U yCTpOMCTBaX.

2) BoisiBJIieHME ¥ WCIPaBJIICHUE OMIMOOK, TJIOKOB W HECOOTBETCTBUIA

TpeOOBAHUSIM.

3) TecTupoBaHue UTPBI HA MPOXOTUMOCTH U UTPAOETBHOCTb.

e) Penus u moneTH3anus:
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1) IToarotroBka Wrpsl K peau3y, BKIOYas CO3JaHHE MAapPKETUHTOBBIX
MaTepHaioB U MPOMO-CTPATETHUIO.

2) Pazmernienue urpbl B UPOBBIX Mara3uHax u riatdopmax.

3) OnpezeneHre MojeICH MOHETH3AIlMM, TAKUX KaK IUIATHBIC 3arpy3KH,
peKJamMa Uil BHYTPUUTPOBBIE MOKYIIKH.

4) ConpoBOXACHHE WIPHI IOCIIE peir3a, BKIOYas BBITYCK OOHOBJICHHN H
MOJJIEPKKY CO00IIIecTBa.

x) OlEeHKa U aHaJu3:

1) C6op 0OpaTHOI CBSI3U OT UTPOKOB U PEIICH3CHTOB.

2) AHanu3 ycriexa urpbl Ha Oc.

PaccmoTpuM, kak cosmaBanack modTamHo urpa. s atoro otkpoem Unity B
KOTOPOM YBUIMM TIJIaBHOE OKHO IPOEKTA IPEACTABIECHO HAa PHUCYHKE 6, KOTOpOe
COJICPKUT Pa3IMYHbIe OKHA ISl pabOThI C CIICHAMH, aHUMAIUsIMU U urpamu. OKHO
CIICHBl TpeTHA3HAYCHO /IS CO3MaHHUA U PENAKTUPOBAHMS WIPOBBIX YpPOBHEH WU
CIEH. 3Jechb BBl MOXETE€ COCTaBIATb KOMIIO3MIIMIO YPOBHS, pa3MelaTb u
HACTpanBaTh OOBEKTHI, a TAKKE OMPEILISITh UX PACIONIOKEHNE U B3aUMO/ICHCTBHE.

OkHO  aHMMalMM  TPEAOCTaBISIET  MHCTPYMEHTHI  JUIsl  CO3JaHWs,
pEeIaKTUPOBAHMSI M YIIPABIICHUS! aHUMAIIMSIMH OOBbEKTOB B IBYXMEPHBIX UTpax. B Hem
BbI HalifieTe y100HY0 pabouyto cpeny ¢ (QyHKIUSAMHU KIIOUYEBBIX KaJIpoB, TaliMIlaiiHa,
KPUBBIX aHUMAllMM W JAPYTUMH HMHCTPYMEHTAaMH, KOTOPbIE MOMOTYT CO3/1aBaTh
IUTaBHBIE W JAWHAMHYHBICE aHUManuu. OKHO WTPHl MPEAOCTaBISIET BO3MOXKHOCTH
PEIBAPUTEIBLHOTO MIPOCMOTPA UTPHI B PEKUME PEATIbHOTO BPEMEHU C TOUKHU 3PEHUS
urpoka. OHO MMHUTHPYET UIPOBYIO Cpely, B KOTOPOW BBl MOXKETE MPOBEPUTH U
OLICHUTh BU3yajbHble A((PEKThI, TeiMIUICH, B3aUMOJCHCTBUSI OOBEKTOB U JPYyTrue
acIeKThl UrpoBoro npoiecca [39].

Tax xe ectb okHO Mepapxum OHO HCMONB3yeTCA ISl OTOOpPaXKEHUS U
yOpaBJIeHUs] uepapxueid OoO0OBEKTOB B Tekyied ciieHe. OHO mpeacTaBiseT coOoi
UEPAPXUUYECKYIO CTPYKTYPY BC€X OOBEKTOB, UCIIOIB3YyEMbIX B UTPE, U TIO3BOJISIET BaM

JIETKO HACTpauBaTh U B3aUMOJIEHCTBOBATh C KAXKIBIM OOBEKTOM.
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OcHoBHbIe pyHKIIMN OKHA Mepapxuu:

1. Opranuzanusa o6bekToB: OkHO HMepapxuu mno3BOJISIET BaMm  YNPaBIsATh
NOPSJIKOM U OpraHu3alueil 00bEKTOB B CLEHE. BBl MokeTe co3/aBarh, yAAIATh U
NEPEUMEHOBBIBAaTh OOBEKTHI, a TAKKE H3MEHATh HUX HEPAPXUUYECKOE IOJIOKECHHE
BHYTpPH JIPYTUX OOBEKTOB.

2. BzaumopetictBue ¢ oobektamu: OkHo Mepapxuu mo3BOJIsSET BaM BBIOMPATH
U BBIIENATh OOBEKTHI JJI MOCHenyIonel paboTel ¢ HUMH. Bbl MOXKeTe KIIMKHYTh Ha
o0BekT B okHe Mepapxuu, 4ToOBl BHIOpATh €r0 W M3MEHSATH €r0 CBOWCTBA B OKHE
HNucnekropa.

3. Pabora c¢ xommonentamu: OkHO Wepapxuu mMo3BOJISIET BaM J0OABIISTH,
yAalsaTh W HacTpauBaTh KOMIIOHEHThI OOBEKTOB. KOMIIOHEHTHI MpPEICTaBIISIIOT
(GbyHKIMOHATBHBIE YaCTH 00BEKTOB, TAKUE KAK KOJUIAMAEphI, CKPUIITHI, pEHACPEPHI U
Ipyrue, U OokHO Mepapxuu mpenocTaBiisieT AOCTYN K 3TUM KOMIIOHEHTaM JUISl MX
HACTPOWKH.

4. PaboTa C pOIUTEIBCKUMHU U JouepHUMHU oObekTamu: OkxHO Wepapxuu
MO3BOJISIET BaM CO3/1aBaTh M YNOPABIAATH HMEPAPXUUYECKUMH  CBS3SIMU  MEXKIY
oObekTamu. Bbl Mokere nenath OOBEKTHl POJUTEIBCKUMH WM JIOYEPHUMHU I10
OTHOIIICHUIO K JPYyTMM OOBEKTaM, YTO IO3BOJIIET OPraHU30BbIBATH OOBEKTHI B
IPYNNbI U YIPABIATh UX MTOBEJACHUEM U B3aUMOJICHCTBUEM.

5. AxktuBammsi U naeaktuBanus 00bekToB: OxHO Hepapxuu mO3BOJISIET BaM
aKTUBUPOBATH U JICAKTUBUPOBATH OOBEKTHI B ClIEHE. BBl MOXeTe BpeMEHHO CKPHIBATh
WM OTKJII0YaTh OOBEKTHI, YTOOBI KOHTPOJIUPOBATh UX BUIUMOCTH WJIM MOBEJCHUE B
urpe.

6. Hapurammss mo crene: OkHo Mepapxuu TakkKe CIyXUT I yJAOOHOM
HAaBUTAIlMM TI0 CIleHe. Bbl MokeTre OBICTPO HAXOAWTh HYXHBIE OOBEKTHI,
nepeMeniaTbcsi Mo HepapXxuu M HacTpauBaTh UX CBOMCTBA 0€3 HEOOXOAMMOCTU
MCKaTh UX BU3yaJIbHO HA CIIEHE.

Buuzy wuntepdeiica Bel Haiimere Tpu manenu: «lIpoekt», «AHuUMaTOp» U
«Konconp». B manenn «lIpoekt» oToOpaxaroTcs BCe pecypchl, KOTOPbIE BbI

n00aBWIM B UTPY. 371€Ch BbI HAWJETE OOBEKTHI, TEKCTYPhI, ayarOo]aisibl, CKPHUIITHI,
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aHUMallMM M ApPYTHUE DJEMEHTHI, KOTOPblIE MOTYT OBITh HCIOJB30BaHbl B BallleM
IIPOEKTE.

[lanens «AHHMMATOp» TMPEAOCTABIAET BaM BO3MOXHOCTb CO3JaBaThb U
HACTpauMBaTh AHMMAalUU OOBEKTOB. BBl MoOXeTe yCTaHaBIMBATh CBSI3U MEXKAY
pPa3IMYHBIMH aHUMALMSIMU U ONPEAEIIATh MPAaBUJIA UX MEepexo/ia. ITO NOMOKET BaM
CO3/aTh IJIABHBIE U KAYECTBEHHBIE aHUMALIMU ISl Ballled UTPBI.

[Tanens «KoHCONBY) NpenocTaBisieT BaKHYH MH(POPMAIUIO O BO3HMKAIOLIUX
omMOKax, MPeAyNPEeKACHUIX U UCKIIOYEHHX B mpoiiecce paboTsl Bameil urpsl. OHa
IIOMOXET BaM OBICTpO OOHApY>KUBaTh M MCIPABIATH NMPOOJIEMBbI, KOTOPHIE MOTYT
BO3HUKHYTh B IIipolecce pa3paboTku. brarogapst 3Toil mnaHenW BbI CMOXKETE
3 ()EKTUBHO OTCIACKHBATH M pelaTh NPOOJEMBbl, 4YTOOBI Ball MPOEKT ObLI

0e3ynpeyHbIM.

Pucynok 6 — OxHo mpoekta Unity

JIyist Hayana BaKHO 100aBUTH TIaT(GOpPMy B CIIEHY UTPBI, YTOOBI OHA CITYXKHUJa
MTOBEPXHOCTBIO ISl TIEPEIBIIKEHUS Teposi U BparoB. be3 miatdopmel UTpok Oyner

HCKOHTPOJHUPYCMO IaaaTh B IIPOCTPAHCTBE.
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J1J1st 3TOTO BBINIOJHUM CJIEAYIOIINE IATH:

a) B okHe mpoekTa HaiijileM cpaT miaaThopMbl, KOTOPBIA MbI CO3/IaTH paHEe,
U TPOCTO TEpeTallMM €ero B OKHO MpoekTa. Temepb chpalT miaatgopmbl Oyaer
O0TOOpaXKaTbcs CPea BCEX OOBEKTOB, 100ABICHHBIX B UTPY.

0) Jlanmee, mo6aBum maThopMy B TEKYIIYIO CIIEHY. Y Hac €CTh JBa CIocoba
clenaTh 3TO:

1) [Ipocto mepeTamuM crnpaiT mIaTGOpMbl HEMOCPEJACTBEHHO M3 OKHA
IIPOEKTa B OKHO CIIEHBI, PA3MECTHB €T0 TaM, IJI¢ XOTUM BHJIETh TIaTHopMy.

2) Co3aamuM MycTOi OOBEKT B OKHE HEpapXuH, a 3aTeM J00aBUM CIIPAKT
w1aT(Gopmbl K ATOMY 00bEKTY. JlJ1sl 3TOro co3aaauM mycToil 0ObEeKT B OKHE UEPAPXUU
U TepeTalM CcOpaT miatopmel Ha Hero. Takum oOpa3om, cnpaidT miaaTdopmbl
CTaHET JOYEPHUM OOBEKTOM IyCTOTO OOBEKTA.

[locne BhIMOTHEHUS 3THX IMAroB miargopma OyaeT nobaBieHAa B CLEHY U
roTOBa K WCIIOJB30BAHUIO B KAueCTBE MOBEPXHOCTH JJISl MEPEABIKEHHUS TEposl U
BparoB U300pakeHbl HA PUCYHKE 7.

Hanee, HeoOxomuMo pAo00aBuTh Kojutaaep Kk matdopme. Kosmaiiaep
HEOOXOJUM JUJIsl ONPEJIEICHNs IPaHULl OObEKTa U YNPABICHUS UX B3aUMOJIEHCTBUEM
c Jpyrumu oObekTamu B wurpe. B Unity ectb aBa Tuma KoOJUIAWIEpOB: JiA
TPEXMEPHBIX U JIsl JBYMEpPHBIX O0BEKTOB. Tak Kak Halla urpa IByMEpHas, HaMm
MOHAI00UTCS 100ABUTH JBYMEPHBIN KOJUTalIep.

Yto0bI 70OABUTH KOJUIAHIEP K OOBEKTY, CICAYUTE STUM IlIaram:

1. Boigenute 00bekT B okHe Mepapxum, K KOTOPOMY Bbl XOTUTE J00aBUTH
KOJUTAUIep.

2. B oxne Mucnekropa Haiaure pasgen «Jlo6aBuTh kommoHeHT» mian «Add
Component» u packpoiTe ero.

3. B mowuckoBoit crpoke BBeaute «Collider2Dy u BbiOepruTe COOTBETCTBY IO
KOMITOHEHT JIByMEpPHOTO KoJuiaiinepa. Haxxkmure Ha Hero, 4ToObl J00aBUTH €ro K

O00BEKTY.
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4. Tlocne noGaBrmeHust Koyaiinepa B OkHe IHCmekTOpa BBI CMOXETE
HACTPOHUTH €ro TIapaMeTphbl, Takue Kak ¢(opma, pa3Mepbl W JpyTrHe CBOWCTBA
KoJUIaiaepa.

5. Eciu Bam HE0OX0IMMO TOYHO HACTPOUTH pa3Mephl KoJulalepa, BBl MOKETe
Bocriosib3oBathesl kHOMKOH «Edit Collider»y (wmm «PenmaktupoBaTh KoJutaiiaepy),
YTOOBI OTKPBITH PEAAKTOP KOJIJIaiiepa U BpyYHYIO H3MEHUTh €ro OpMy U pa3MepHI.

[Tocre BBIMTOJIHEHUS 3TUX IIAroB KoJutaiaep OyJeT ycClemHo J00aBieH K
00bekTy, U aBwkoK Unity OyneT ydYWTHIBaTH €ro TPAHWIBI U B3aMMOJICHCTBHE C

JIPYTUMU OOBEKTAMH B UTPE.
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Pucynok 7 — IInargopma B OKHE CLIEHBI U €€ CBOWCTBA

B Unity ecTh BO3MOXXHOCTb COXpPaHATh OOBEKTHI CO BCEMH MX CBOMCTBAMH U
CKpUINITAMU [JIsi TOBTOPHOIO HCIOJb30BAHMS HA CLEHE. OTOT (PyHKIMOHAI
Ha3bIBaeTcs «mpedadammy. UToOwl co3nate npedald, clieayiTe STUM miaram:

1. Beigenure OOBEKT, KOTOPBIM BBl XOTHTE caelaTh mnpedadom, B OKHE
HNepapxum.

2. [leperamuTe BhIIETCHHBIM O00BEKT M3 OkHa Hepapxum B okHO I[Ipoekra.
Mo>kHO co371aTh OTAENbHYIO Manky B okHe [IpoekTa s xpaHeHus npedadoB, 4TOObI
jerye ObUIO UX HAXOAUTH U YIIPABISTh UMHU.

Teneps 00beKT cTaHeT npedadoM, KOTOPHI MOKHO MOBTOPHO HCHOJB30BATh

Ha ciieHe 0e3 HeoOXOIUMOCTH CcO3/aBaTh HOBBIM 00bekT. [Ipu u3meneHnuu npedada
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BCE €ro SK3eMIUISIphl Ha CIEHE Takke OyIyT OOHOBJIEHBI C Y4YETOM BHECEHHBIX
U3MEHEHUI. DTO yA00HO, KOrjJa HYXHO HCIOJIb30BaTh OJMHAKOBBIE OOBEKTHI C
OJIMHAKOBBIMH CBOWCTBAMH ¥ TIOBEICHUEM.

Pexomenmyercsi co3iaBath OTIENbHYIO NAnky B okHe [Ipoekta nisi xpaHeHwus
Bamux mnpedadoB. Takum oOpazom, OHM OyAyT XOpOIIO OPraHWU30BaHBI W HE
MOTEPSIOTCS. CPEAM OCTAJIBHBIX JJIEMEHTOB WIPBHI, YTO CHEJIACT YIPABICHUE
npedadbamu 60see ya00HbIM U 3()PEKTUBHBIM.

3ateM MBI CO37a€M TJIABHOTO TEpOs WIPHI, MTOOABISIST IBYMEPHBIA OOBEKT W
OpUMEHsI K HeMy crpailT. s peanuzanuu repos HaMm HEOOXOAMMO HCIOIb30BATh
Kosutaiiiep u komrmoHeHT Rigidbody 2D, 4ToObl HacTpouTh (PU3NYECKYIO MOJEIb
oOBEKTA.

JIsist Toro 4toObl TJIABHBIA TE€POMl MOT JIBUTAThCS W BBIMOJHATH PA3IHMYHbBIE
NENCTBUS, MBI co3gaauM cKpulT Ha si3bike C#. B Unity ecThb HECKOJBKO CIOCOOOB
CO37aHMs CKPHUITA, BKJIIOYas co3daHue ero B okHe [IpoekTa wim Ha 00BEeKTEe B OKHE
Nucnekropa. Ilocne co3manus ckpunta, Microsoft Visual Studio aBTomMaTtuuecku
OTKpPOETCS, U B KOJIE YK€ OyIyT MOJKIFOUEHbl OCHOBHBIE OMOJIMOTEKH, a TaKKe OyIeT
co3faHd crannapTHbid Metoa Update. Mbl HanumeM Ko Ui peaiu3aliu ABUKCHUS
MIEPCOHAKA U IPUMEHUM €T0 K HallleMy Teporo.

BoT kak MbI MOKEM BBITIOJIHUTB 3TOT MPOIIECC:

1. Co3pmaiite HOBBIN CKpuUNT B OkHe IIpoekTa, MIEIKHYB MpaBOW KHOIKOU
MBIIIY Ha HY>KHOM marike, BeiOpaB «Create» (Co3marte), a 3atem «C# Scripty (Cxpurnr
C#). JlaliTe CKpUNTY COOTBETCTBYIOIIEE MM, KOTOPOE OTpPaKaeT €ro
byHKIMOHATBLHOCTH, Hanpumep «PlayerMovementy (JIsmwxenue [Tepconaxa).

2. [locne co3manusi CKpUIITa, METKHATE 10 HeMY ABaXIbl, 1 Microsoft Visual
Studio otkpoercsa. B okHe pegakTopa Bl yBUAUTE CTAHIAPTHBIM KOJI, KOTOPBIN yiKe
COJICPKUT MOJKIIFOYEHUE OCHOBHBIX OubanoTek u metoa Update.

3. B merone Update BbI MOKeTe HamwcaTh KOJ JJIS JBIMKCHUS TEPCOHAXKA.
Hampumep, BbI MOkeTe HCTIONB30BaTh PyHKIMHU Input. GetAxis /it moaydeHus BBOIA

OT UI'POKa U USMCHATL ITO3UIHIO IIECPCOHAXKA B COOTBETCTBUHU C 3TUM BBOJOM.
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4. Korma Bbl 3aKOHYMTE HaNUCaHUWE KoAa IJsi JABUKEHHUS TIEPCOHAXKa,
coxpanuTe ¢aitn B Microsoft Visual Studio u 3akpoiiTe penaktop.

5. Tenepsr Bepuutech B Unity. IlpucoenuHute CKpUNT K TJIABHOMY Te€pOIO,
BbIOpaB ero B okHe Mepapxuu unu okHe MHcmekTopa, a 3aTeM NepeTaiuTe CKpUIT
Ha Hero B OkHe [Ipoexkra.

[locne mnpumeHeHHWs CKpunTa K TIABHOMY Tepolo, OH OylneT HMETh
(GyHKIMOHATIBHOCTD, OMHMCAHHYIO B KOJE, U CMOXKET JABUTAThCS B COOTBETCTBUM C
BalllUMH yKa3aHUsIMU. Bbl Mo)keTe HacTpauBaTh MapaMeTpbl W JIOTUKY CKpUNTa B
okHe MHcmekTopa I JOCTIDKEHHUS JKEJaeMOTOo TOBEJCHUSI Tepos B UIpe

M300paKEHO Ha PUCYHKE 8.

Pucynoxk 8 — Jlo6aBnenHsbIit ckpunT «Heroy nepeaskeHue 1Jist mepcoHaxa

UtoOBl peann3oBaTh BO3MOXKHOCTh TPBDKKOB Tepos, HEOOXOAMMO CO31aTh
MyCTOW JOYepHHUil 00BEeKT y Tepos W HasBaTh ero «ground Check». DToT 00BEKT
OyZeT HCTONb30BaThCs AJISl OMPECIICHUs] TOT0, HAXOAUTCS JIM MEPCOHAX Ha 3eMIIE.
OT0 HEOOXOAMMO, YTOOBI MTPOK HE MOT OECKOHEUHO MPBITaTh BBEPX, YIEPKUBas
KJIaBUITy MpbDKKa. [locie 3Toro Mel cMokeM Oerathb 1O miaT¢hopMe U3 CTOPOHBI B

CTOPOHY, €CJIH 3aIlyCTUM IPOEKT.
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Jlanee Mbl co3maeM BTOpPOM CKpUIIT, KOTOpbIM J00aBiisieM K Kamepe u
ompesessieM yCIOBUs, PU KOTOPBIX Kamepa OyAeT CeIoBaTh 3a Te€POEM IO YPOBHIO.
Ecnu MBI 3TOro HE clienaeM, TO HE CMOKEM CIEAUTh 3a JEHCTBUSMHU IIEPCOHAXA.

Teneppr MBI MOXEM C€O3/1aTb BparoB, KOTOPbIE CO3JAIOTCA AHAJOTUYHBIM
o0pa3zoM, 3a HCKIIOYEHHEM TOTO, YTO MTPOK HE YMPABISICT UMM TPEICTABICHO HA

pucyHke 9.

DEEACDEDEOEAAA

O v eox

Pucynox 9 — Co3nannblii Bpar Ha minatdopme

3atem co3gaém Animator Controller m pgo0aBisieM €ro K MEPCOHAXY,
yCTaHaBJIMBAs MPaBUIA M CBSA3M ISl aHUMAIIM 00BEKTa.

Jns co3naHusi aHUMaINM HEOOXOJMMO OTKPBITH OKHO Animation, BbIOpaTh
HY>KHBI OOBEKT M CO37aTh HOBBIM KJIWIT aHUMAIlUM, 3aTeM IIEPEHECTH BCE Kaaphl B
OKHO B IPaBHJIBHOM TIOPSJIKE U HACTPOUTH CKOPOCTh aHUMAITUH.

[Tocne co3manus BceX KJIUMOB, MEPEXOJUM B OKHO AHHUMAaTOpa, IIe CO3JacM
CBS3M U HACTPAMBAEM YCJOBHS TMEPEXOJ0B MEXKIy aHUMAIUSIMH, KOTOPHIE MBI

CO3/1aJIM BCE ATO MPEACTABIEHO Ha pUCcyHKe 10,
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Pucynox 10 — Csizu B AHMMaTOpe

[Ipu 3amycke ypOBHSI WIPOKY JOCTYNHBI pa3jIU4HbIC JACHCTBUS: OeraTh B
pa3Hbl€ CTOPOHBI, PHITATh U T.1.

Jlanee He0OXOIMMO CO3/1aTh YPOBEHb U PA3MECTUTh Ha HEM BParoB U OOBEKTHI.
CHavasla HyXHO pa3paboTaTh MNPUMEPHBIM IUIAaH YPOBHA U  OMNPEACIIUTH
pacIoyioKeHUe BparoB 1 00beKTOB [24].

Jlob6aBuM B Urpy sl TJIAaBHOTO TEPCOHaXa M BPAroB KOJIMYECTBO KU3HEH U
KOJIMYECTBO TOTO CKOJIBKO OHM HAHOCST YPOH APYTr Apyry. Jlist 3TOro Mbl HaMUIIEM
nBa ckpunta. OnuH OyJIeT oTBeuaTh 3a KOJIMYECTBO 37I0POBbs MEPCOHAXKA M Bpara, a
JPYroM 3a KOJMYECTBO HAHECEHHOTO ypoHa. Tak ke yKakeM B KOJbl, YTOObI MOKHO
OBUTO yKa3bIBaTh OMPEACICHHOC KOJMYECTBO YpPOHA M 30pOBbsS B camom Unity.
3aTeM A3TU JBa KoJila TMPHUBSIKEM K TEepor0 W Bpary KOTOpbIe MpEACTaBICHbI Ha

pucynkax 11 —12.
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v Capsule
Tag Enemy

Transform

[& v Sprite Renderer

Sprite

Simple
None

Center

® Sprites-Default

Additional Settings

v Health (Script)

&  Rigidbody 2D

Discrete
Start Awake
None

X v Y

O v Box Collider 2D

Edit Collider

Rigidbody 2D

reMa

B v Hero (Script)

Pucynok 12 — Cxpunr «Health» u «Collision Damage» s repost

Tak xe mo0aBUM JJIsi TTIABHOTO TEpOsSl 3BYKH TPBDKKA U XOJHOBI, a TaKkKe

MY3bIKY 1J1s1 (POHOBOTO MPOXOXKACHUS Urphl. i1 3TOro BCe Tak K€ CO3[auM KOJ B
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nanke Scripts u Hasosem B ero Player Sound Controller [7]. B camom koae He
3a0yZeM yKas3aThb MPOBEPKY JUIS MPBDKKA, YTOOBI 3BYK BOCIPOM3BOIMIICS, KOT/Ia
Ha)kaTa KJIaBHIIA MPoOesa, TaK JKe caMo CIellaeM yKa3aHHe JJIsi XOIbObI, YTOObI 3BYK
BOCITPOM3BOIMJICS, KOTJa €CTh Ha)KaTHe KIABHIN BJIIEBO M IPaBO, a TaKKe Ha

IPOBEPKY TOTO, YTO TMOJ| NMEPCOHAXeM ecTh 010k Graund mpeacTaBieHO Ha PUCYHKE

13.

ShBDBRBAOBAOLAOAaA

Pucynok 13 — Cxpunr «Player Sound Controller» ass 3Byka npebkka ¥ X0 15051

repost

bbln Takke pearrn30BaH aBTOMATUYECKUN pecTapT IJIABHOTO MEPCOHaXKa TMOCIIe
cmeptu. [list 3TOro OBIIO CAENaHo CleAyIoIIee:

1. Co3naem mycToit OOBEKT Ha CIICHE.

2. Pa3memaeM 3TOT 00BEKT Ha TOM MECTE, /i€ MIEPCOHAX JOKEH MOSBUTHCS
1ocJie CMEpTH.

3. IlpucBauBaem o0wekTy Ter, «Restart On Deathy.

4. Co3maéM CKpWIT, KOTOpBIM OydeT OTCIeXHBaTh CMEpPTh TJIaBHOTO
nepconaxa. B ckpunre ncnons3yem kosutaiaep u metoq OnCollisionEnter2D, 9To0sr
OTPEAETUTh CTOJIKHOBEHHE WJIM BXOJ MEPCOHAXA B 30HY, CUTHAIU3UPYIOIIYIO O €ro

cmept [22].
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5. B metone OnCollisionEnter2D mpoepsieM, conpukacaeTcs JIM MEPCOHAXK C
00bexTOM, nMerouM ter «Restart On Deathy.

6. Ecmu ycnoBue BBIMOMHEHO (T.€., TEPCOHAX yMEP U CONMPHUKOCHYJCS C
oobekToM «Restart On Deathy), BeInoIHKHTE ClIeayIOIIME ACHCTBHS:

1) OcTaHOBHTE BCE JIBYKCHUS TIEPCOHAXKA.

2) YcTaHOBHTE €ro MO3UIMIO B HAYaIbHYIO TOUYKY MIIM B rmo3uinto «Restart On
Deathy.

3) BoamoxHO, mOTpeOyeTCss BBINOJIHATH JApPYyTHE JCHCTBHS, HaIpUMeED,
COpOCHUTBH €T0 37I0POBBE.

4) CoxpaHUTh U NPHCOCAMHUTHL CKPUOT K IIEPCOHAXKY IMPEACTABICHO Ha

pucyHke 14.

Health (Script)

v Restart On Death (Script)

Player Herc
Health Bar

v Player Sound Controller (Script)

Pucynok 14 — Cxpunr «Restart On Death» nprucoeanHeHHbBIH K TEPCOHAKY

Taxk »e ObUIO peanu30BaHO, YTOOBI IIABHBIN MEPCOHAK MOT IOIOJHATH CBOU
JKM3HH, [TOJ0Mpast cep/iia, KOTOpble pa3dopocaHbl M0 BCEMY UTPOBOMY MHpPY. UTOOBI
pean30BaTh 3Ty 3ayMKY OBLIO IIPOJCIIAHO:

1. Co3nman cripaiiT cepana Juisi OTOOpa)KeHUsI Ha IKpaHe.

2. Cozman prefab s cepama, uToObI MOXKHO OBLJIO  MHOTOKPATHO
UCIIOIb30BaTh ero Ha ypoBHe. Prefab coxepxur B cebe kommoneHT Sprite Renderer

I OTOOpaKEHUSI CIIpaiiTa cep/ua.
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3. Hammcan ckpunt g oObeKTa cepana, KOTOphI OyIeT OTCIEKUBATH
CTOJIKHOBEHHE ¢ nepcoHaxkeM. Jlobasien kommorneHtT BoxCollider2D k cepaiy;

4. Pa3MeleHsl cep/ilia Ha ypOBHE, KOTOPhIE N300paXKeHbl Ha pUCYHKE 15.

I

Simple

None

Center

® Sprites-Default

Additional Settings

o Box Collider 2D

Rigidbody 2D
Dynamic

None (Physic

Discrete
Start Awake

I8 -
on
b ;! None
ameMan Health HealthBar  HeartPicku. Hero MainMenu  Obstac PlayerSou..  RestartOj z

B Heart Pickup Controller (Script)

Pucynox 15 — O6bexT «Cepilie» co CKpUIITOM

CnenoMm co3maauM ISl TJIABHOTO TEPCOHAaXKA IIOJIOCY 3/I0POBBS, a TaKkKe
n00aBUM CYET BparoB, KOTOPBIX OCTAJIOCh YHHYTOXWUTh. [l CO3MaHUS IOJIOCHI
3I0pPOBBS, ObLIO C/EIaHO:

1. CozmamuM HOBBIM TycTOM 00BEeKT B creHe Unity u Ha30BEM ero
«HealthBar».

2. lo6aBuMm Ha o0bekT «HealthBar» xommnonent Sprite Renderer (kommoHeHT
JUISL  OTOOpaKEHWs CHpPaWTOB) W TPUCBOMM €My CIpalT, KOTOpbIA Oyner
WCITOJIB30BAaThCSA B KadyecTBE (POHA TOJIOCHI 3I0POBBSI BCE ATO TPEICTABIICHO HA

pucyHke 16.
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3. Co3maém em€ oauH mycToi o0bekT WM HaspiBaeM ero «HealthFilly (wmm
apyroe ymooHoe umsi). Pacmonoxure ero BHyTpu o0bekra «HealthBary tak, 4ToObI
OH HaxOJWJICS BHYTpH (DOHA ITOJIOCHI 3I0POBBSI.

4. lobaBnsem Ha o0bekT «HealthFilly xommonent Sprite Renderer u
IIPUCBAMBACM €My CIIPAWT, KOTOPBIA OYyJIET UCTIOIB30BATHCS JIUIS 3aITOJTHCHHUS TTOJIOCHI
3JIOPOBBSI.

5. Co3maéMm HOBBIH CKpUNT W TpHUCBamBaeM ero ooOwbekty «HealthBary.
OTKpBIBaEM CKpHIIT B PEAAKTOPE KOJA.

6. B ckpunte oOBsIBIsiEM MNEPEMEHHYIO, KOTOpas OyJeT XpaHUTh TEKyIlee
3HAYEHUE 370POBbsI IEPCOHAXKA.

7. llpukperuisiem ckpunt Kk «HealthBar» u ykassiBaem B Unity Ha riaBHOTO

IICPpCOHAXKa IPCACTABJICHO HAa PUCYHKC 17.

W, - @B m> P

Pucynox 16 — ITosoca 310poBBs TSl TJIaBHOTO TIEPCOHAXKA
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Pucynok 17 — Ilpukpennéunsiii ckpunt «Health Bar» u ykazanue Ha o0bekT «Heroy

Tenepp co3magum CYET Il BpParoB, KOTOPBIX OCTAJIOCh YHUYTOXKHUTH B
urpoBom mupe. Jis aToro Obuta mpojenana ciaeayomias padora:

1. Co3naém HoBwlii 00bexkT Ul B cuene Unity. Hampumep, BbiOMpaem
GameObject — Ul — Text(TMP).

2. [TepeMeniaeM TEKCTOBBIA OOBEKT TaK, YTOOBI OH pPACIOJarajics B yJI0OHOM
MECTE Ha dKpaHe.

3. HactpanBaem BHemHui BUJ TekcTa. M3MeHsem pa3mep, IBET U CTUJIb
TEKCTa, YTOObl OH COOTBETCTBOBAN Ju3aiiHy. [l 93TOro uCHOJIL30BaIUCH
koMrioHeHTHI RectTransform u Text mpencraBiieHHbIE HA pUCYHKE 18.

4. Co3naéM CKpUMNT JJis1 yIIpaBJIEHUS CUETUUKOM BParos.

5. [lpuBsizbiBaeM CKpPUNT K TEKCTOBOMY OOBEKTYy, IEpeTaliuB ero Ha
KOMITOHEHT Text B MHCTIEKTOpe 00BbEKTa.

6. B ckpunre «EnemyCounter.cs» cozmaém myOaudHOe ToJie Uil TEKCTOBOTO

00BbeKTa, 4TOOBI MOKHO OBLJIO MOJYYUTh K HEMY JOCTYT U3 APYTUX CKPHUIITOB.
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Ocranocs
YHUYTOXUTHL: 15/15

Pucynoxk 18 — Cuétunk BparoB KOTOPHIX OCTAIOCh YHUUYTOXKUTh

Tak e co3gaauM aBTOMATHYECKHUI peCcTapT UTPhI, MOCJIE TOrO KaK BCE Bparu
OyAyT YHUYTOXXEHBI, U Urpa OyAeT 3akoHYeHA. [[1s1 3TOrO BBIMOJIHUM HE CIIOXKHBIC
JICVCTBHS.

1. Co3naém HOBBIM MycTONM HWrpoBOM 00bEeKT. HakaB mpaBod KiaBHUIIEH
MBIIIKY 110 ycToMy MecTy B «Hierarchy» u Beioupaem «Create Empty».

2. BeiOupaeM TOJIBKO YTO CO3JaHHBIN MyCTON UTPOBOM OOBEKT B HEpPAPXUU U
nepenMenyem ero B «GameManager» [26].

3. JloGaBnsieM HOBBI KOMIIOHEHT CKpunTa K o00bekty «GameManager.
[[lenkHyB mpaBOil KHOMKOW MbIIK Ha o0BekTe «GameManager» B wuepapxum,
BeiOMpacm «Create Empty Child» u HazoBute ero «GameManage» mpencTaBieHO Ha
pucyHke 19.

4. OTkpoeM co3maHHBI KOMIOHEHT ckpunta «GameManage» B cpene
pa3paboTKH, IMETKHYB M0 HEMY JBAX/Ibl B OKHE MTPOEKTA.

5. Tlocne Toro kak Mbl co3nanu ckpunt «GameManagey», mepeTrackuBaeM ero

Ha HMrpoBoii o0ObekT «GameManager» B WepapXuu WM HaXkuMaeM KHOMKy «Add
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Component» B okHe Inspector u Haxyaum ckpunt «GameManager», 4To0sl 100aBUThH
€ro K OOBEeKTY.
6. Termeppr MBI MOXEM HCTHONB30BaTh Ham «GameManager» s ynpaBieHHsS

WUTPOU.

Fle Edit Assets  bameUbject Lemponent Jobs  Window  Help

# Seene @ Game > Animator
B @«  #vi- be

mpleScene

¥

Pucynoxk 19 — O6bexT «Game Manager» ajis yrnpaBieHHs epe3arpy3Ku UTPhI

W nakoHeln co3maauM TJIABHOE MEHIO, rie OyayT pacroiOKeHbl KHOIKH
«rpatb» u «Boixoa» npeacrasieHo Ha pucyHke 20.

1. Co3maém HOByMO crieny B Unity juis riiaBHoro MeHro. BeiOupaem File —
New Scene.

2. Coznaém o0ObekThl KHOMOK B creHe Unity. Hampumep, BbwiOepute
GameObject — Ul — Button.

3. IlepemeriaeM KHOTIKU Ha y/IOOHBIE MECTa Ha IKpaHE.

4. HactpauBaeM BHEIIHMM BHUJ KHOMOK. M3MmeHseM pa3mep, LBET M TEKCT
KHOIIOK, 4TOOBI OHM COOTBETCTBOBAJIM BallemMy nu3aiiHy. J[Ji1 3TOro MCmosan3yem
koMrioHeHTHI RectTransform u Text.

5. Cozmaém ckpunrt 11t 00pabOTKH IEUCTBUM KHOTIOK.
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6. [IpuBsi3pIBaeM CKPHUNT K KHOIMKAM, MEPETAIIMB €ro Ha KOMIIOHEHT Button B
WHCIIEKTOpE 00BEKTa JUIsl KaX A0 KHOIKH.

7. B ckpunre MainMenu.cs no6aBisieM (yHKIIMH-00paOOTUYHKa 71T KHOTIOK
«Urpate» n «Berxony.

8. [lepexirouaemcst Ha CIIEHY TJIaBHOTO MEHIO M BblOepaeM KHONKY «MrpaTey.
B wunHCcnekrope oOBekTa HalauTe KOMIIOHEHT Button u ykaxute GyHKIHIO-
obpaboturk «PlayGamey u3 ckpunta MainMenu.cs.

9. lns kHOTIKK «BBIXOM» Tarke ykaxkute QyHKIuo-o0padotunk «QuitGame

u3 ckpunra MainMenu.cs.

Pucynok 20 — ['maBHOE MEHIO UTPBHI

3 TectupoBaHue

Ha nanHom stamne pa3paOoTKu mpoekTa He Tpedyercss MpOBOJIUTH OOIIMPHOE
TECTUPOBAHUE, TaK KAaK peaJM30BaHa JIMINb HEOONbIIAs YacTh 3alIaHUPOBAHHBIX
byHkuumii urpsl. BMecto storo, npoBoauTcst HeOOIbIIAs MPOBEPKA MPECTABICHHAS B
tabmume 1 [ yAOCTOBEPEHUS COOTBETCTBUSL OCHOBHBIM  (DYHKIIMOHAJIBHBIM

tpeboBanusm [36].
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Ta6nuna 1 — OyHKIIMOHATBLHOE TECTUPOBAHUE

Ne | Ha3naveHue HeiicTBust O:xupaeMblii pe3yabTaT Ilosny4yeHHbIH Hror
pe3yJabTar
1 | IIposepka Ha Hcnonp3ys KIaBuImm Iepconax Oynet [epconax [poiinen
KOppEKTHOE JBIDKCHUS, TPoOeKaTh JBUTAThHCS B TICPEIBUTAIICS B
pearupoBaHue 4acTh yPOBHS MOJIO’KCHHOM HYXHOM
MepCoHaxa Ha HaIlpaBJICHUH, HaIpaBJIeHUH,
MOCTYTAIOIINe KOPPEKTHOE KOPPEKTHOE
KOMaH/IbI O MPOUrPHIBaHHE oToOpakeHHne
NepeBIKEHIN aHNMaLuu aHUMaluu
2 IIpoBepka Ha Hcnons3ys kiaBuny Hrpok MoxkeT cuenaTth IIepconax IIpoiinen
KOPPEKTHBIH NPBDKKA, TOANPBITHYTh | NPBDKOK TOJIBKO C 3MJIH, | CIIOCOOCH
IIPBDKOK HECKOJIBKO Pa3 MoJaps KOPPEKTHOE COBEPIINTH NPBIKOK
MPOUTPHIBAHHE TOJBKO C 3EMJIH,
aHUMAaINu BEPHOE HCIIOHECHNE
aHAMAaNuu
3 | IIpoBepka IlonoiiTu k Bpary Ha Bpar nomxen HaHocuts | Bpar HaHocurt ypos, | Ilpoiinen
MIOBEICHUS JIOCTaTOYHO OJIM3KOe YPOH IIEPCOHAXKY, IPU KaK U JIOJDKEH 3TO
Bparos paccrosiHue. CTOJIKHOBEHHUH C HUM Jenathb
4 | TIpoBepka Ha 1)3armycTuTh ypOBEHD Ecnu Haxath Ha KHONIKY | Bce kHOIKH [poiinen
KOPPEKTHYIO 2)BrriATH U3 HTPHI «Urpatb», TO Urpa HaXUMAaIOTCs U
paboTy TI1aBHOTO HaYMHACTCS. paborTaroT, KaK u
MEHIO 3ayMBIBaJIOCh
Ecnm HaXxaTh Ha KHOIIKY
«BbIxoa», To uUrpa
3aKpbIBaeTCA
5 | IlpoBepka Ha Cobupanne 00bEKTOB Bce 06bekThI «cepemny OOBEKT «cepte IIpoiinen
KOPPEKTHBIH cOop MO>HO cO0paTh, 1 OHU cobupaercs u
00BEKTOB BOCTIOJIHSIFOT JKU3HU 3/I0pPOBBE
TJIaBHOTO TIEPCOHaKa MepCcoHaxa
TIOTIOJTHACTCS
6 | [IpoBepka Ha ITo3Boauts nepconaxy | Ilpu norepu nepconaxem | ['naBubiil nepconax | [Ipoiiaen
KOPPEKTHYIO yMepeTh BCETO CBOETO 37I0POBBS, | YMHpPAET, U UTPa
peanu3aiuo urpa J0JDKHA Ha4aThCs C | Mepe3amyCcKaeTcs
COOBITHS Haygaia ABTOMAaTHYECKH
MIPOUTPHIIIA
HUTpoKa

JlaHHOE TecTHpOBaHUE MOJTBEPXKAAET, YTO Ha TEKYLIEM JTalle pean3aluu
OpOeKTa Wrpa COOTBETCTBYET OOJBIIMHCTBY (YHKIHMOHAIBHBIX TpeOOBaHUIA,

OIMPCACIICHHLIX B Ha4vaJbHOU 3agadc.
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4. TexHUYECKUE XapaKTEPUCTUKU

BaxxHo moHuMaTh, YTO  JI@aHHBIM MPOEKT HAXOJUTCA B  CTaJAUHU
IPOTOTUIIMPOBAHUS U HE SBJIAETCS IMOJHOLIEHHOW WMIPOW, TOTOBOW [UIsl peJu3a.
Pa3paboTka BBICOKOKaUECTBEHHOTO NPOAYKTa TpeOyeT 3HAYMTEIBbHOTO BPEMEHHU U
ycwmid. Hampumep, cozmanmne naxe HeOONbIIOW MOOHIBHON HUIphl € MPOLEAYPHO
TeHepUPYEMBIMH YPOBHIMH MOKET 3aHTh Oosiee roja npu paboTe HajJ MPOSKTOM He
Oonee dem Tpex uenoBek [13]. VBenmuueHwe yucia Y4aCTHHKOB KOMAaHIBI MOYKET
HE3HAYUTEIbHO YCKOPUTH Pa3paboTKy, HO B IIEJIOM 3TO HECYIIECTBEHHOE N3MEHEHHE.

Ha naHHBIN MOMEHT CJI0KHO ONPEJEIIUTh TOUHBIE CUCTEMHBIE TPEOOBAHUS AJIs
OyAylLIero mpoeKTa, Tak KaK MHOKECTBO 3JIEMEHTOB €Ille He ObUIO peasin3oBaHO. B
HACTOSIIIEEe BPEMS Y HAC €CTh TOJIbKO OCHOBHBIE UTPOBBIE MEXAHUKH, U TEXHUYECKUE
XapaKTEPUCTUKHU N7l pa3padaThiBA€MONl KOMIBIOTEPHON UIPhl MOTYT 3HAUUTEIHHO
U3MEHHUTHCS B OyaymieM [14].

Ha Tekymiem stane Mbl MOKEM CKa3aTh, 4TO JUJIS 3aIlyCKa JAHHOIO MPOTOTUIA
noTpedyeTcsi  KOMIbIOTEP,  COOTBETCTBYIOLIMH  MHHHMAJIBHBIM  CHUCTEMHBIM
TpeOOBAHMAM JJI1 KOPPEKTHOM paboThl urpoBoro Asmxkka Unity. Haunbonee BaxHoOi
XapaKTEPUCTUKON SIBJISIETCS] BUJECOKApTa, KOTOpas AO0JKHA nojaepxkuBaTh DirectX 9
C meiaepamMu He HIke Bepcuu 3.0. DTO 03HAYAET, YTO JAHHBIA IPOTOTUII, BEPOSITHO,
Oyner paboTaTh Ha OOJBIIMHCTBE COBPEMEHHBIX KOMIIbIOTEpOB. OIHAKO, NpuU
JanbHeen pa3padoTke U 100aBICHUN HOBBIX (YHKIIUNA, BO3MOXKHO, TOTPEOYIOTCS
0oJee BBICOKME CUCTEMHbIE TPEOOBAHMS.

5. Kanbkynsimus npoekra

Jlnig peanuzannu npoeKTa ObUIH UCIIOJIb30BaHbl MHOKECTBO PA3INYHBIX
DJIEMEHTOB, HAYMHAS OT CTATUYHBIX KAPTUHOK M 3aKaHYMBasi HECKOJIbKUMU
CKPUNTAMHU IS pealin3alliid MEXaHUKHU UTPBbI.

Bo Bpemsa pa3paboTku Wrpel ObUIO CO3AaHO 2 ClEeHbl: [JlaBHOE MEHIO H
Urposoii ypoBeHb. B r71aBHOM MEHIO MPUCYTCTBYIOT JIMIIL (POHOBOE U300pakKeHUE U
2 KHOIIKH, OTBEYarolue 3a 3amyck MIrpoBoro ypoBHs 1 BBIXOJ] U3 UTPHI.

OO0mee KOJIMYECTBO OOBEKTOB, KOTOPHIE ObUIM WCIOJIB30BaHbl WU CO3/JaHbI BO

BpEMSI peasin3aIiuy MpoeKTa, MPEACTaBICHBI B Ta0HIIe 2.
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Tabnuua 2 — Kanbkynsaius 31€eMeHTOB UTPhI

DJ1eMeHT

KommenTapuii

DOHOBBIE H300paKEHHS

4 pacTpOBBIX H300pakeHUI

Tatiner

1 Habop u3 1024 Ttaiina
2 Habop u3 121 Taiina
3 nabop u3 121 raitna

I'naBHBIH repoit

3 anuMmanumy, 10 crpaiitoB

Bpar

3 anmmanuy, 16 crpaiitos

CKpHUNTHI

13 cKkpUOTOB C OOIIMM KOJIMIECTBOM CTpOUeK Koma 630

Hpoqne QJICMCHTBI

3 cmpaiiTa, 3 ayuo3anucu
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3AK/IIOYEHUE

OBnagenue cpemorr paspabotku Unity HMeeT 3HAYUTENbHBIM BeC B
COBPEMEHHOM MHpe, I/Ie UrpoBas MHAYCTpuUs Bce Oojee BocTpeOoBaHa. Urpsl
nepectaiy ObITh IPOCTO Pa3BICYEHMEM M HAlIM IPUMEHEHUE B JpYyrux cgepax,
TaKUX KaK HayKa U oOpasoBanue. [IorToMy pa3BuUTHE 3TOI 00IACTH SBISAETCA OTHUM
U3 KIIFOUEBBIX aCIEKTOB B COBPEMEHHOM OOIIECTBE.

B npouecce aHanuza JOCTYIHBIX UCTOYHHUKOB OBLIO MTPOBENEHO HCCIIEJOBAHUE
KOMIBIOTEPHBIX UTP, B PE3yJbTaTe KOTOPOTO MpEACTaBiIeHa KiIacCU(UKALUS UTP TIO
geTelpeM KkputepusaM. OnHaKo, W3-32 OTHOCUTEJIBHOW MOJIOAOCTH HUIPOBOM
WHIYCTPUU M OTCYTCTBUSI CHUCTEMATH3ALMM, MOAPOOHas Kiaccu(uKkaius He Obuia
COCTABJICHA.

B pabore npexacraBineH aiaroput™M paszpaboTku Buaeourp. IlpoBeaen anamus
NOMYJISIPHBIX CPEACTB (MIat(opm) pa3pabOTKH, UX CPABHUTEIbHBIN aHAU3 U BBIOOD
HauOosee akTyalbHBIX JUIsl HAuyMHAOUX pa3padotuukoB. Ilpu  BbIOOpE
IPUOPUTETHBIX  CPEACTB  pa3pabOTKH  y4yuThIBajJach MUX JOCTYHHOCTb H
(YHKIIMOHAJIBHOCTb.

B xone aHanm3a cymecTBYIOUIMX pa3padOTOK BbISBICHBI UX MPEUMYILIECTBa U
Henoctatku. Ilpum pa3paboTke Hrpsl C MNPOCTOM UIPOBOM MEXaHUKOW OBLIO
PEKOMEHJIOBAaHO OOpaTUTh BHUMAHUE Ha JIOMOJHUTEIbHBIE 3JEMEHTBI, TaKHE Kak
CIOKeT M rpaduueckoe o¢popMIIeHHE, 4YTOOBl TpPHUBJIEYb U YIEPKAaThb WIPOKa,
NPOJITUT XKU3HCHHBIH UK poekTa [37].

Hcxons w3  MPOBENEHHOTO MCCIEAOBAHUSA, OBUIO MPHUHATO pELICHUE
pa3paboTaTh NPOTOTUIl ABYMEPHOTO IjaTdopmepa sl OAHOTO0 UTPOKAa Ha UTPOBOM
neuxke Unity. 3To penieHue ObUIO NPUHATO M0 HECKOJIBKUM MIPUUNUHAM:

1. Coznanne nByMepHOU rpadvKu MpOIIe MO CPAaBHEHUIO C TPEXMEPHOM.

2. [lnardopmep siBnsieTcss Oosiee MPOCTHIM KAHPOM I peajiu3ali UTPOBOM

MCXaHHKH.
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3. Unity — OecruiaTHbIi WIpOBOM JBHMIKOK, IO3BOJIAIOIIMK pa3padaThiBaTh
NIPUIIOKEHUS Ha sI3bIKE MporpamMmupoBanus C#.

[Tocne npunsaTus pemieHus o Beioope Unity B kauecTBe cpebl pa3pabOTKH, MBI
OPUCTYNIJIA K W3YYCHHIO W OCBOCHHMIO €€ HMHCTPYMEHTOB, pa3pabOTKe camoro
npoekTa. B mporecce pa3paboTku OB YCBOCHBI HEOOXOIUMBIC 3HAHUS W HABBIKH,
CBSI3aHHBIC C UTPOBBIM JIBIKKOM Unity U si3p1kOM mporpammupoBanus C#: co3manue
CIICH, CO3/IaHME aHMMAIIUW; CO3/IaHNe W HAMKMCAHUE CKPHUITOB; HACTPOKa OOBEKTOB;
cozmanne Ul; kommumsius npoekta [1].

B xome peanmzanuu mpoekTa ObUTH PelieHBl M BHITIOJTHEHBI BCE TIOCTABICHHBIC
CJIEYIOIIKE 3aJauH.

PaboTa nose3Ha xenaronmm HayuynuThes co3ianuio urp Ha Unity.
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IMPUJIOKEHHUE A

CKpl/IHT AJIA TIEPE3arpy3K YPOBHA €CJIH MEPCOHAK YMHUPAECT

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.SceneManagement;
public class RestartOnDeath : MonoBehaviour
{
public GameObject player;
public GameObject healthBar;
private Vector3 startingPosition;
private Health playerHealth;
private GameManager gameManager;
private bool isRestarting = false; // IlepemenHas 111 OTCIACKUBAHHUS COCTOSHUS
repe3arpys3Ku
void Start()

{
if (player !'=null && player.transform != null)

{

startingPosition = player.transform.position;

playerHealth = player.GetComponent<Health>();

by

gameManager = FindObjectOfType<GameManager>();
b
void Update()
{

if (playerHealth !'= null && playerHealth.lives <= 0)

{

RestartLevel();
49



}

if (gameManager != null && gameManager.EnemyCount <= 0)

{
RestartLevel();
by
by
void RestartLevel()
{
if (isRestarting) // ITpoBepka, He BBIIIOIHSACTCS JIM YK€ IIepe3arpysKa
{
ISRestarting = true; // YcranoBka rnara nepesarpy3ku
if (player = null && player.transform != null)
{
player.transform.position = startingPosition;
¥
ResetGame();
SceneManager.LoadScene(SceneManager.GetActiveScene().name);
by
b
void ResetGame()
{
if (playerHealth = null)
{
playerHealth.lives = 1;
¥
by
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IHPUJIOXEHUE b

CKpl/IHT nmepcoHazka AJist 3BByYKOB IIPBIZGKKA U XOI[LﬁbI

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class PlayerSoundController : MonoBehaviour

{
public AudioClip jumpClip;
public AudioClip walkClip;
public AudioSource audioSource;
public Rigidbody2D rb;
private bool isJumping = false;
private bool isWalking = false;
void Update()

{
if (Input.GetKeyDown(KeyCode.Space) && lisJumping)
{
audioSource.PlayOneShot(jumpClip);
iIsJumping = true;
¥
else if (rb.velocity.y == 0)
{
isJumping = false;
by

if ((Input.GetKey(KeyCode.A) || Input.GetKey(KeyCode.LeftArrow) ||
Input.GetKey(KeyCode.D) || Input.GetKey(KeyCode.RightArrow)) &&
rb.IsTouchingLayers(LayerMask.GetMask("Graund")) && Mathf.Abs(rb.velocity.x)
> 0.01f && lisWalking)

{
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audioSource.PlayOneShot(walkClip);
iIsWalking = true;

by

else if (Mathf.Abs(rb.velocity.x) < 0.01f)

{
iIsWalking = false;
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IHPUJIOXEHUE B

CKpHHT nepcoHazka AJjas HAHCCCHUA YPOHaA 10 Bparam

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
public class Obstacle : MonoBehaviour
{
private void OnCollisionEnter2D(Collision2D collision)

{//mpoBepsieM 00BEKT C KOTOPHIM MbI CTOJIKHYJIUCH U €CJIA 3TO UTPOK TO HAHOCUM

YPOH
if (collision.gameObject == Hero.Instance.gameObject)
{
Hero.Instance.GetDamage();
¥
¥
¥
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HHPUJIOXEHUE I

CKpI/Il'[T r”iaBHOIo ME€HIO

using UnityEngine;
using UnityEngine.SceneManagement;
public class MainMenu: MonoBehaviour

{
public void PlayGame()

{

SceneManager.LoadScene(SceneManager.GetActiveScene().buildindex + 1);

by
public void QuitGame()

{
Application.Quit();
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IMPUJIOKEHUE [

CxpunT /11 nepeBUKeHUsI U APYTruX GyHKIUI MepcoHaka

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
public class Hero: Entity
{
[SerializeField] private float speed = 3f;
[SerializeField] private float jumpForce = 15f;
private bool isGrounded = false;
private Rigidbody2D rb;
private SpriteRenderer sprite;
private Animator anim;
public static Hero Instance { get; set; }
private States State
{
get { return (States)anim.GetInteger("state"); }
set { anim.SetInteger("state", (int)value); }

}

private void Awake()
{
rb = GetComponent<Rigidbody2D>();
anim = GetComponent<Animator>();
sprite = GetComponentinChildren<SpriteRenderer>();
Instance = this;

¥
private void FixedUpdate()

{

CheckGround();
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by
private void Update()

{
if (isGrounded)
State = States.lIdle;
if (Input.GetButton(""Horizontal))
Run();
if (isGrounded && Input.GetButtonDown("Jump™))
Jump();
¥
private void Run()
{
if (isGrounded)
State = States.Run;
Vector3 dir = transform.right * Input.GetAxis("Horizontal");
transform.position = Vector3.MoveTowards(transform.position,
transform.position + dir, speed * Time.deltaTime);
sprite.flipX = dir.x < 0.0f;
b

private void Jump()

{

rb.AddForce(transform.up * jumpForce, ForceMode2D.Impulse);

}
private void CheckGround()

{
Collider2D[] collider = Physics2D.OverlapCircleAll(transform.position, 0.5f);

isGrounded = collider.Length > 1;
if (YisGrounded)
State = States.Jump;
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public override void GetDamage()

{

by
b
public enum States
{

Idle,

Run,

Jump
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IHPUJIOXKXEHUE E

CKpHHT 00beKTa «Cep[[ue» AJIA ITOIMOJTHCHU A JKM3HeH MEPCOHAKY

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
public class HeartPickupController: MonoBehaviour
{
public int collisionHeal = 20;
public int collisionTag;
private void OnCollisionEnter2D(Collision2D collision)
{
// TIpoBepsieM CTOJIKHOBEHHUE C UTPOBBIM OOBEKTOM MEPCOHAKA
if (collision.gameObject.CompareTag("Player"))
{
Il Tlony4yaem 0OBEKT IEpCOHAKA
GameObject player = collision.gameObject;
// TlomyuaeM unu no6asisieM komnoHeHT Health k o0bekTy nepconaxa
Health health = player.GetComponent<Health>();
if (health == null)
{
health = player.AddComponent<Health>();

¥

// ' YBenuuuBaeM KOJMYECTBO KU3HEHN MepCcoHaxa
health.SetHealth(collisionHeal);
/'Y nanstem 00bekT "Heart" u3 crieHsl

Destroy(gameObject);
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IMTPUJIOKEHUE K

CKpl/IHT JJIA OTOﬁpa)KeHI/IH KO0JIMY€eCTBA ’KU3Hel B BHU/€ IIOJOCBI

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.Ul;
public class HealthBar: MonoBehaviour
{

public Slider slider;

public Health playerHealth;

private void Start()

{
AddMaxHealth(playerHealth.maxHealth);

by
private void Update()

{
AddHealth(playerHealth.health);

¥
public void AddMaxHealth(int health)

{

slider.maxValue = health;

slider.value = health;

¥
public void AddHealth(int health)

{

slider.value = health;
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IMPUJIOKEHUE N

CKpl/IHT JJIA OTOﬁpa)KeHI/IH KO0JIMYeCTBA :KU3Hel

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
public class Health: MonoBehaviour
{
public int startingHealth = 3; // HauanbHoe KOJHUYECTBO 3J0POBbSI.
public int maxHealth = 5; // MakcumanbHO€ KOJTUYECTBO 310POBbSI.
public int health; / Texyiee KOJTUUECTBO 30POBbSI.
public int startingLives = 1; // HauanpsHO€ KOTUYECTBO KU3ZHEH.
public int maxLives = 1; / MakcuMmanbHOE KOJIMYECTBO KU3HEH.
public int lives; // Tekyliee KOJIM4ECTBO KU3HEH.
private void Start()
{
health = startingHealth;
lives = startingL.ives;
b
public void TakeDamage(int damageAmount)
{
health -= damageAmount;
if (health <=0)
{
lives--;
if (lives <=0)
{
Die();
¥

else
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Respawn();

}

private void Die()

{
if (gameObject.CompareTag("Player"))

{
RestartLevel();

}

else

{
Destroy(gameQbject);

}

private void Respawn()

{
health = startingHealth;

}

private void RestartLevel()
{
string currentSceneName =
UnityEngine.SceneManagement.SceneManager.GetActiveScene().name;
UnityEngine.SceneManagement.SceneManager.LoadScene(currentSceneName);

by
public void AddHealth(int healthToAdd)

{
if (healthToAdd < 0)

{
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Debug.LogWarning("Attempted to add negative health.");

return;

}
health += healthToAdd;

if (health > maxHealth)
{

health = maxHealth;

¥
public void AddLife(int lifeToAdd)

{
if (lifeToAdd <0)
{
Debug.LogWarning(*"Attempted to add negative life.");
return;
¥
lives += lifeToAdd

if (lives > maxLives)

{
lives = maxL.ives;
¥
¥
public void TakeHit(int damageAmount)
{

if (damageAmount < 0)

{
Debug.LogWarning("Attempted to add negative damage.");

return;
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health - = damageAmount;
if (health <=0)

{
Die();

by
public void SetHealth(int bonusHealth)

{

health += bonusHealth;
if (health > maxHealth)

{

health = maxHealth;
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IHPUJIOXKEHHUE K

CKpHHT IJIA TIepe3anyCka Mrpbol MocCJi€ BbIMIpbila

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

using UnityEngine.SceneManagement;

public class GameManager: MonoBehaviour

{
[SerializeField]
private List<GameObject> enemies = new List<GameObject>();
public List<GameObject> EnemiesList { get { return enemies; } }
public int EnemyCount { get { return enemies.Count; } }
private static GameManager instance;
public static GameManager Instance

{

get { return instance; }

}

private void Awake()

{

if (instance !'= null && instance != this)
{
Destroy(gameQbiject);

return;

instance = this;
DontDestroyOnLoad(gameObject);

}

private void Start()
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FindEnemies();

}

private void FindEnemies()
{
GameObject[] enemyObjects =
GameObject.FindGameObjectsWithTag("Enemy");
foreach (GameObject enemyObject in enemyObjects)

{
enemies.Add(enemyObiject);

¥
public void EnemyDestroyed(GameObject enemy)

{
StartCoroutine(RemoveEnemyWithDelay(enemy, 5f));
EntityController entityController = FindObjectOfType<EntityController>();
entityController.OnEntityDestroyed(enemy); // Bri3oB MmeToaa
OnEntityDestroyed u3 EntityController
¥

private IEnumerator RemoveEnemyWithDelay(GameObject enemy, float delay)
{

yield return new WaitForSeconds(delay);

EnemiesList.Remove(enemy);

CheckWinCondition();

¥
private void CheckWinCondition()

{
if (EnemyCount == 0 && SceneManager.GetActiveScene().name ==
"GameScene")

{
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RestartGame();

}

private IEnumerator RestartGameCoroutine()

yield return new WaitForSeconds(0.5f);
SceneManager.LoadScene(SceneManager.GetActiveScene().name);

FindEnemies();

}

private void RestartGame()

{

StartCoroutine(RestartGameCoroutine());
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IMPUJIOKEHUE JI

CKpl/IHT JJIA OTOﬁpa)KeHl/lﬂ TEKCTOM CKOJBbKO BparoB 0CTaJJOCh HAa YPOBHE

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using TMPro;
public class EntityController : MonoBehaviour
{
public TMP_Text entityCountText; / TekcTOBbIN 00BEKT JJIs1 OTOOpaXKEHUS
CUCTUYHMKaA BparoB
public string enemyTag = "Enemy"; // Ter Bpara
private int totalEntityCount; // O0miee kom4ecTBO BparoB
private int remainingEntityCount; // KonudecTBO ocTaBIIUXCS 111 YHUUTOXKEHUS
Bparos
private int collisionCount; // KonudecTBo CTOJIKHOBEHUM C Bparom
void Start()
{
// Uanmmann3anusa HadaJIbHBIX 3HAUYEHUIH CUETUYNKOB
GameObject[] enemies = GameObject.FindGameObjectsWithTag(enemyTag);
totalEntityCount = enemies.Length;
remainingEntityCount = totalEntityCount;
UpdateEntityCountText();
collisionCount = 0;
b
// MeTon BbI3bIBaETCS IPU YHUUTOKEHUH Bpara
public void OnEntityDestroyed(GameObject enemy)

{
if (enemy.CompareTag(enemyTag))

{
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collisionCount++; // YBennuuBaeM cY4eTUYMK CTOJIKHOBEHUM

if (collisionCount >= 3) // IIpoBepsieM, JOCTUTIIH JIX TPEX CTOJKHOBEHHI

{
Debug.Log("Entity destroyed: " + enemy.name);
// ' YMeHbIIIaeM TeKyIIee KOTMIECTBO BParoB
remainingEntityCount--;
// YHUUYTOXKaeM O0BEKT Bpara
Destroy(enemy);
// OOHOBIISIEM TEKCTOBBIN CUETUUK
UpdateEntityCountText();
collisionCount = 0; // COpacbiBaeM CUETUUK CTOJIKHOBEHUI

b

by

}

// MGTO,Z[ PRI | OOHOBJIEHUSI TEKCTOBOI'O CUETYMKA
private void UpdateEntityCountText()
{
Debug.Log("Updating entity count text™);
// OGHOBIIsIEM TEKCTOBOE 3HAUCHHUE CUCTYMKA BPAroB
entityCountText.text = "OcTanoch YHUYTOXKHUTE: " +
remainingEntityCount.ToString() + "/" + totalEntityCount. ToString();
¥
// O6paboTKa CTONKHOBEHHIA
private void OnCollisionEnter(Collision collision)

{
if (collision.gameObject.CompareTag(enemyTag))

{

I/l CTonkHOBEHHE C Bparom

GameObject enemy = collision.gameObject;
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GameManager.Instance.EnemyDestroyed(enemy); // Bei3oB MeToaa

EnemyDestroyed u3 GameManager

by

b

private void Update()

{
int remainingEnemies = GameManager.Instance.EnemyCount;
List<GameObject> enemyList = GameManager.Instance.EnemiesList;
Debug.Log("Remaining Enemies: " + remainingEnemies);

Debug.Log("Enemy List Count: " + enemyL.ist.Count);
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IHPUJIOXKXEHUE M

Kuaacce quis Bcex Bparos

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class Entity: MonoBehaviour

{//xnacc KOTOphIi OyyT HACIEI0BaTh BCE MOHCTPHI U T'epoi

public virtual void GetDamage()

{
}

public virtual void Die()

{
Destroy(this.gameObject);
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IMPUJIOKEHUE H

CKpI/IHT AJId HAHECCHHUSI YpOHa

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
public class CollisionDamage : MonoBehaviour
{
public int collisionDamage = 10;
public string collisionTag;
private void OnCollisionEnter2D(Collision2D coll)

{
if (coll.gameObject.tag == collisionTag)

{
Health health = coll.gameObject. GetComponent<Health>();

if (health != null)
{

health.TakeDamage(collisionDamage);

GameManager.Instance.EnemyDestroyed(coll.gameObject);
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ITPUJIOKEHHUE 11

Cxpunt MainCamera ajs cjie:keHus 32 nmepcoHazkeM

using System;

using System.Collections.Generic;
using System.L.ing;

using System.Text;

using System.Threading.Tasks;
using UnityEngine;

namespace Assets.Scripts

{

internal class CameraConroller : MonoBehaviour
[SerializeField] private Transform player;//mpuBaTHoe mosie Urpoka
private Vector3 pos;//ctoga OyieM 3anucbiBaTh KOOPAUHATHI IBHXKCHUS

private void Awake()

{
if (!player)
player = FindObjectOfType<Hero>().transform;//mposepka Ha TO uTO
HaWIEH UTPOK WJIK HET

¥
private void Update()

{

pos = player.position;//no3unus urpoka
pos.z = -10f;//3adpukcupyeM MO3UIMIO KaMEPHI 10 OCH Z
transform.position = Vector3.Lerp(transform.position, pos,

Time.deltaTime);//nepemernaem kamepy Ha KOOPAUHATHI HTPOKa

}
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